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Werner Jeggli from Switzerland describes
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methods of machining camshafts which
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with a musical bent.
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PILLAR DRILL

Anthony Mount continues with the
construction of the delightful Stuart Models
drilling machine.
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ANNA

D. A. G. Brown and Mark Smithers make a
welcome return to bring readers up to date
with progress on the Manning Wardle
narrow gauge locomotive.
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Patrick Williams in Germany describes a
fascinating timepiece that was built by an
uncle in 1946.
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Seen and heard recently at the
Guildford Rally, the stunning
model of the twin cylinder
Matchless motor cycle engine
built by Bill Connor. This engine
was also awarded a gold medal
and the Edgar Westbury
Memorial Trophy at the last
Model Engineer Exhibition. At
Guildford visitors could see that
not only is it a fine display
model, it runs as well as it looks.
A report on the Guildford Rally
will appear in the next issue

Matcotm Stride)

TWO HUDSON HUDSWELL
LOCOMOTIVES

Derek Lattey describes models of two
unusual narrow gauge versions of these
largely neglected locomotives.

PAGE 274

EDWARDIAN ELEGANCE
GREAT ORME TRAMWAY
Ron Isted continues his visit to a little-
known national treasure, still working
well after more than a hundred years.
PAGE 278

LILLIAN

Keith Wilson discusses ‘overhangs’ and
the merits of automatic braking.

PAGE 282

CLUB CHAT

News from model engineering clubs
around the world

PAGE 284
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Forthcoming events.
PAGE 284

TURN TO PAGE 287 FOR SUPER SUBSCRIPTION OFFERS

239




ADVERTISERS
INDEX

Avanquest PLC
Brunell Models
Chester UK Limited
Chronos Ltd
Compass House Tools

Cotswold

Greenwood Tools
Hemmingway
Home & Workshop

Jade Products

Meridienne Exhibitions Ltd
Polly Model Engineering
Reeves 2000

Stuart Models

The Old Model Company

Exhibitions

Classifieds

246-247

289-294

THE MOST VERSATILE TOOL FOR TURNING & FACING

I's easy lo see why our biggest selling turming tool is the SCLCR. It can
turn and face a bar without altering the toolpost, and the 80" nose angle
gives much more strength than a 60° (tnangular) insert

The NJ1T7 insert cuts steel, stainless, cast iron, phosphor s
bronze, brass, copper, aluminium elc. Please state shank T
size required - 8, B, 10 or 12mm square section. Spare v
inserts £5.09 each for 6-10mm tools, £5.89 for 12mm

SPECIAL OFFER PRICE £32.90 (MRRP = £61.12)

USE THE OTHER 2 CORNERS FOR ECONOMY!

Our SCRCR rough tuming ool uses the same inserts as the 6.8 & =y

10mm sq SCLCR tool above, and the boring bar below. The good =N
naws is that it uses the other two comners! These very strong 100*
corners are rigid enough for rough or intermittent turning, The
insert is mounted at 75 deg to the lathe axis. 10mm sq section only.

SPECIAL OFFER PRICE £34.90 (MRRP = £61.12)

PROFILING WHEELS or SHAPING AXLES & PILLARS"

If you need to creale complex shapes, our SROCN bulton tool is invaluable

The 10mm square shank holds a Smm dia cutting insert, and gives great

versatility, superb strenglth and excellent tool life.

Mr D Mudson of Bromsgrove SME has used those boh
ince 1895 to profile the special form of tyre treads for his

self-steering wheel sets with greal consistency. Spare

inserts just £4.31 each.

SPECIAL OFFER PRICE £32.90 MRRP = £50 89)
TURN SMALL DIAMETERS with LIVE CENTRE IN PLACE!
The SDJCR tool uses a 55° insert, allowing access to small diameter

ts when using a tailstock centre.

The NJ!? inserl culs steel, stainless, cast irom,
Iphosphor bronze, brass, copper, aluminium elc. Shank
size 10mm square section, Spare inserts just £5.09 each

SPECIAL OFFER PRICE £32.90 MRRP = £61.12)

A TOP QUALITY BORING BAR FOR YOUR LATHE
Min Bore |HeFe's your opportunity to own a top quality boring

10 mm

12 mam

16 mm

20 mm __|just £5 .09 each,

ool can

55..

standard 1

SPECIAL OFFER PRICE £35.90 (MRRP = £78.04)

WAKE UP FROM YOUR NIGHTMARE WITH KIT-Q-CUT!

The original and famous Kit-Q-Cut parting tool fits the vast majority of ME
lathes, including ML7 & ML10 machines, regardiess of too . The
part through 1.5/8 dia. bar

It comes complote with key to insert and eject the
lough, wear resistant inserl. Cuts virtually all
materials. Spare inserts just £7.93 each

PECIAL OFFER PRICE £48.50 mrrp =£75.T1)
NEUTRAL THREADING and PROFILING TOOL

Our SDNCN tool with neutrally mounted 55° insert allows Whitworth,
BSF & BSP throads o be generated, as wall as profile turning - both
towards and away from the chuck. The 10mm square shank comes
a8 standard with 0.2mm point radius insert. Inserts also available
with 0.4mm or 0.Bmm radius al the same price of £5.09 each.

SPECIAL OFFER PRICE £34.90 (MRRP = £61.12)

bar whieh uses our standard CCMTO0S insert. Stael
10mm__Ishank boring bars can generally bore to a lenath of

12mm__|approx 5 times their diameter.
1% —— |Please state bar dia required - 8,
i 10, 12 or 16mm. Spare inserls

ltcanﬂsopti r back-angles.

EXTERNAL THREADCUTTING TOOL

Our range of extemal threading tools use the ndustry

¥ " 16 mm triangular (3-edged) inserts.
By using lough, fully ground HES inserts, coaled with
titanium nitride for wear resistance and smooth cutling,
threads can be cut at slow speeds -
revolving the chuck! Tools are rght handed as ahown in
ipicture, Insert nol inchuded - order separately sl £12.74.

SEE OUR WEBSITE FOR MORE INFORMATION
SPECIAL OFFER PR!CE £3

oven by hand-

(MRRP = £6 10)

Please add £1.50 for D&p irrespective of Otder size or value

\K\

Email: GreenwToo

e

Greenwood Tools Limited
2a Middlefield Road, Bromsgrove, Worcs. B60 2PW
Phone: 01527 877576 - Fax: 01527 579365

aol.com

Buy securely online: www.greenwood-tools.co.uk




StuaArRT MODELS

Founpep 1906

For the MODEL ENGINEER
SETS OF CASTINGS

We offer Sets of Castings suitable
for both those starting out in model
engineering as well as those looking
for a new and challenging project.

y PRE-MACHINED KITS

5 v . Many of our engines are available 3__0 ,
; lr'_*). @ as Pre-Machined Kits allowing you -

N e to finish the model with a set of "'r -
\\ spanners and simple hand tools. -
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READY TO RUN MODELS Vet

The perfect choice for anyone who
has an interest in steam. These
models are assembled, painted and
thoroughly tested in our workshop.

B | 'L
|
1
o fes “' \
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CATALOGUE - £5.00
80 PAGE FULL COLOUR

Please send £5.00 for our eighty
page comprehensive full colour
catalogue which covers our entire
range of models and accesories.

STUART MODELS
. DEFT ME Bp{,&-;‘p_ R.;'_:».\[';‘V»":H_‘ GI_IF?-".r\.F.['l', UK, GY3 SXA .

*» Ter 01481 242041 = Fax 01481 247912 » www.stuartmodels.com *




TurboCAD  Professional ®

 Draw in 2D or SE

_ Free 13 day tri _dgwnlquyj
. WwWWiturboG#A _co.u r\ @;@

. Free advice and support
during office ROUrs

_ Convert 3D designs into
- orthographic views in seconas

_ 285% discount for Madel r@t\
Donald B. Cheke ©2006 Engineer Headers ‘q/
www.textualcreations.ca ,
SR UTUTER (R TR B (U ) TR TRRTE Fed  FEUTR TR W T
(LT LITRR TS T VTR ’1 CWIT D (SR Y TS TRV T OU LR C TN TS o \.’iE\'\' Etl L‘.lﬁtk’ilk‘-’tf as \'L'il.k: ilﬁlllu 0| 5‘:1[“
form any angle or perspective

For all sales and enquiries call Paul Tracey at Avanquest on 01962 835081 piracey@avanquest.co.uk Avanquest )

Need a kit?

RUNELL MODELS
all Get the

GRASSHOPPER BEAM ENGINE

depper Tepe Beam Engue Aan boes Saned oc vaw 2
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MARSHALL 7 NHP
TRACTION ENGINE

SEND NOW for our fully
ilustrated A4 catalogue with 54
models, 1ome in full colour
U (5.50
Europe (1.50
Rest of world (9.50

Brunell Meseis, Uait 11, Heysham Buage Park, Msgdh Raad, Meysham, Lanci. LAY IPP
el 1abey n & Fan/Bas 01524 855887

iy 1 == ViiA mwn - ; —~ e www.hemingwaykits.com
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2000 flexible spout

ey Oil cans °
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Drills,

Taps & Dies,

Bar Stock,

Rivets,

Bolts, Screws,

& Washers,

Spring Steel,
Brazing & Silver
Solders

and much more.....

LREEVES
Reeves 2000,
Appleby Hill 9:00am- 4.30pm Monday - Friday
Austrey, Warks, 9:00am-12.30pm Saturday 2000
CV9 3ER

The 'International Range' of Boiler Fittings

(T

The World's Largest Stockists
e I of Model Engineering Supplies /2’0_03/

Reeves 2000 are pleased to be able to offer, for sale, a selection of finished models,

5" Gauge Bagnall
4-6-2T

Trade Counter Now Fully Stocked and Open to Callers - ALL WELCOME

Reeves 2000 9:00am-4_30pm Monday - Friday
Appleby Hill 9:00am-12.30pm Saturday
Austrey Closed Bank Holiday Sat & Mon

Warks Tel: 01827 830834 sales@ajreeves.com
CV9 3ER Fax: 01827 830631  hitp:/iwww.ajreeves com




The First Electric Motors

COMPASS HOUSE
MODEL ENGINEERING

— 5" Gauge Class 23
“Baby Deltic”
Fealures
4 Axle hung motors
Sprung bogies
Electronic controller
Ready to Run*
From £1495.00

Build an Historic Model Engine Kit

OMC-1 OMC-3 FROMENT ENGINE
ROCKING ENGINE y

BATTERY ELECTRIC LOCOMOTIVES

7%" Gauge Class 35 “Hymek"
All electro-magnenc and working on battenes. Based on ongnal
designs from 1836-1860. These fully working engine kin
represent how dlectnical pioneers of the time, tried fing to
mimic steam engane technology and then made the break
through to rotary motion that led to the modem clectne motor

A healthy learning experience from

With its four axle hung 280 watt motors and 150 amp £99.87 and made in England

electronic controller our “Ready to run* Hymek"

will pull a three car train all afteroon! THE
From only £2995.00 on the track! - OLD MODEL »
Pecuires two | do8 “Not Included” COMPANY
Colour Catalogue £2.50 Post paid The Old Model Company Limited

HIGH STREET, ROTHERFIELD, EAST SUSSEX, TN6 3LH, UK
PHONE: 01892 852968 - 07711 717067

www.compass-house.co.uk
E-Mail: sales @ compass-house.co.uk

PO Box 455 Chachester, West Sussex UK POIS 92H
Tel and Fax: 01243 575403 email: oldmodelsa btinternet.com
For much more information and hstory visit: www.oldmodels.co.uk

GLR DISTRIBUTERS INTRODUCTORY OFFER FOR THEIR NEW RANGE OF STATIONARY STEAM ENGINES

TINA RACHEL
1" Bore x 1.1/2" Stroke - Slide Valve 4 Unusual wall mounted Steam Engine, based
Length of Baseplate 12" - Diameter of Flywheel 6" on drawings by
Height 6°- Width 6° - Weight 4.1/2 Kilos Otto Lilienthal of Germany in 1882
Compbele with full building Manual, Drawings Cylinder 22mm bore x 40mm stroke
and Materials ( Hardwood base £15 extra ) Flyw!neli?omrn:ﬂa.l.hchmadt_squuea.

Unbeatable value at this price All drawings are in metric
£145.00 + £07.00 Carriage to mainland UK Top gquality iron and Gunmetal castings
All prices include vat 26 professional A4 drawings
Build this beautiful engine for just
£250.00 + £7.00 Carriage to mainiand UK
All prices include vat

SUZANNE
Beautiful Vertical Steam engine used in
Dresden, Germany in the 19th century,
Redrawn by Willie Schneeberger of Switzeriand
Top quality Iron and Gunmetal castings
20 professional A4 metric drawings
Cylinder 30mm Bore x 48mm Stroke
Flywheel 180mm. Machined by request.
This fantastic engine can be built for just
£150.00 + £7.00 Carriage o mainland UK
All prices include vat

MULTI -TUBULAR BOILER KIT
Runs on Coal - Gas - Spirit
4" dia. x 16swg Copper tube - 8,1/2" high
25 §5/16° x 20g Copper tubes
Firebox 3.1/2" dia. 3.1/2" long
Working pressure B0 psi.
Suitable for all above engines
£65.00 + Carriage £7.00 to mainland UK
Set of 6 Fittings £85.00
All prices include vat

Pictures are illustrations of models when machined by our customers
GLR DISTRIBUTORS LTD. UNIT C1, GEDDINGS ROAD. HODDESDON, HERTS. EN11 ONT

Tel. 01992 470098 Fax. 01992 468700 E-Mail petegir@btopenworid.com
Web site - www.modelmakingsupplies.co.uk Send six 1st class stamps for Hardback Catalogue




( Polly Model Engineering Limited
Incorporating Bruce Engineening

For all your model engineenng requarements

_" , : l'._:"‘;-;“ "' Y

— |

POLLY JF MODEL

Manufacturens of the renowncd Polly &7
gauge passenger hauling. coul fired steam
love kits, which are caaly assembled with
hand tools and minemal skill, Polly loco kats
provide an ideal imtroducton 1o the moded ’
engincenng bobby, Latest Pally V1 ilustrated.
kit price only £5995 inc VAT,
Manufacture is
complemsented In our Bruce Engineering
Medel Supplies busipess, giving a
comprehensive range of steam fittings,
sccevsories, materialy, books, ric, We
specialise lm vupply of quality njectors
(IO, Chiverton), pressure gamges, efc,

Statiomary engine kily: we produce o wide
range of over 45 chifferont models, mchindimg
diesagna by Anthomy Mount. our own large REB
gas engine, etc, and supply the full range of
Stuart Modebs,

Practical Scale: Draw ings, Casthags, Jost wax
parts, laser cull framses, UNC rods, ONC

plaework, etc for the rage of looos desgnad by
Neville Evamn and serialisad in Model Enginect

" See us at exhibitions or find these & other ilems in our
Supplics Camalogue £1.78 posted UK 85 worldwide
Polly Loco Kit Catalogue £3 Stmart Models Cataloguoe £5

W
\

Polly Model Engineering Lid (Inc.Rruce Engincering)
Bridge Count, Bridge St Long Eson. Nottingham, NGO 400

tel. D115 9736700 fax 0115 9727251
E www.pollymodelengineening.co uk

Matdstone Enginecring Suppiies
A complete range of materials

HMS Brass. Phoy

Maxitrak |

5”Class 66 from . 227,

——

Bronee (opper
Stainiess steel
Nuts & Bolts
Nyton, St/ Tutw
Serewn. Stikding
Riverts. Pritis
Reamers. et

' PROMPT
e _ '@ MAILORDER ‘
CATALOGUE = = (CAYALOGUE
£3.50 e

m.maxitrak.co.uk

£510 Larkstore Park Lodge Road Stapiehurst Kent
* Tel: 01580 893030 Email : info@maxitrak.co.uk

. ‘ -\, < .,

THE SHOW FOR MODEL ENGINEERS

MIDLANDS MODEL
ENGINEERING
EXHIBITION 2006 -

At the
Warwickshire

Exhibition Centre
Fosse Way, near Leamington Spa on the
junction of the A425/B4455

Friday I3th -
Wednesday |18th
October"_. | 3 &y
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10am - Spm daily
Fa el on=s i Seiferss dleyin:
LAatenZHEAUESd Ayl Ve o pen it 678 06

Eigsasardnmendinaliday Adracson
10110

Aduits £8.50
Seniors £7.50

s Children £5.00
\ ' Family £22.00
2 1 (2 adukks 3 children)
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- ~ . + 155 Juupisur=e
-~ __{' . L a G
| & [ o s
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SAVE £££’S

BY BOOKING IN ADVANCE BEFORE 25TH SEPTEMBER 2004
FOR FURTHER INFORMATION & QUEUE BUSTER

ADVANCE TICKETS, SEE OUR WERSITE
WWW.MODELENGINEERINGEXHIBITION.CO.UK

Ovparsed by MersSoryw Exhisticen Lid, The Fowe, Fosse Wy Laarmengten Spa,
Wosrwichahirs, CV11 EXN Tel: 01926 614100 Fax: 01926 414292

Emad irdo merchenne 10wk Wirds weaew meraiennees hdutione oo ub
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Jlympia c -

NDON >

Getting to the venue is easy with trains, tubes and buses. For further travel
information please visit: www.eco.co.uk or call +44 (0)20 7385 1200

Kensington Olympia (Mainline trains)
Silverlink and Southern Trains run direct services to both these stations from Clapham
Junction, Gatwick Airport, Brighton, Watford Junction and Willesden Junction.

E Kensington Olympia (District Line)

Y%

Olympia is served by the following bus routes
Hammersmith Road 9, 10, 27, 28, Holland Road 49, North End Road 391




NEw 2006 FuLL CoLOUR CATALOGUE & CD

THE ART OF MODEL
ENGINEERING

f’ué

SEHERITAGEY Tolephone 01789 721444
— e — elephone 01789 721444
\\—/’/ www.modelsteamenginesuk.com

BMD-20 - DRIES BMD-45/80G
Milling R B Milling Machine
M/C 800 x 240mm Table Saze

585mm Longitud ! Milf '1Ifl & 50 mmfme

205mm Cross Tra Milling

'.ESmr_n Spendie travel EQUIPPED WITH

« 80-1250 rpm Drill Chuck with Ar
4 MT378 Spindle Milling
Swivel Head o
==

Swivel Head, Quill Depth DRO, End Milling
Capacity 20mm, Table X - 500mm, Y - 180mm
0-2250 rpm vanable, Spindle Speed Readout
Spindie to table 355mm, Head Movement 300mm
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Completed Forth Bridge.

Many happy returns Monty
Recently, we published the 90th Letter to a
Grandson from M. J. H. (Monty) Ellis. A
week or two later Monty celebrated his 90th
birthday.

When he is not writing his popular column
for Model Engineer, Monty is a popular chap
in his home town of Rangeworthy, Bristol.
There he practices one of his other talents as
organist at Holy Trinity Church, where he has
been playing for the past 25 years.

This has made him very popular with the
ladies of the parish, and he received not one,
but, five cakes on his birthday. Monty tells us
that since his wife sadly died a couple of
years ago, the ladies have kept him supplied
with his Sunday lunches, too.

The local paper, the Dursley Gazette, also
interviewed him on his birthday, and we are
grateful to the editor for our photograph of
Monty on his birthday.

The paper also reported his recipe for long
life: “Always say a good word to somebody. It
doesn't cost anything and there is great
satisfaction in doing good for other people.”

Progress at Stranraer

Ray McMahon has sent us a couple of photos
showing how far his garden railway has
progressed. Our first picture shows his 24-
foot long model of the Forth Bridge, and the
second, a canal and dockyard scene that is
under construction. The layout is for 32mm
narrow gauge, with live steam locomotives,
radio controlled. We look forward to seeing it
all finished later in the year.

Canal and dockya;q.m;c!w'

Curly Bowl

A final reminder that the LBSC Memorial Bowl
takes place this Sunday, September 3, at Roker
Park, Sunderland. Get along there with your
Curly models, and enjoy a memorable day at this
enjoyable event. Contact Albert Stephenson from
the City of Sunderland Model Engineering
Society on 01429 299649,

Swansea sessions

Gorseinon College tells us that its popular model
engineer classes start again this month. The Model
Engineer’s Club meets on Tuesday evenings 7.00 —
9.00pm, and provides a good facility for this
enthusiastic group working on a wide variety of
projects. Full workshop facilities, with help where
needed, are available. The college also offers a
‘Welding for Beginners’ course on Wednesday

evenings. Beginners can learn how to weld safely
using gas and arc equipment. It is suitable for
hobbyists and those who wish to go for a BTEC
Award at Level 1.

For both courses, call 01792 893054 or
890754.

Letters via email

Letters to the editor via email, including those
for publication in Post Bag, are most welcome.
The address is:
david.carpenter@encanta.co.uk

However, please include your postal address
and email address at the end of each letter.
We will not publish these details, but it will
enable us to forward post and emails, sent via
this office, destined for our contributors and
correspondents.

CHUCK, the MUDDLE ENGINEER

by B. TERRY ASPIN
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College engineering gear
cutter
SIRS, - I would be pleased to learn

of details of any College
Engineering Gear Cutting Machine
construction ‘club’ that may exist.
You have printed photographs over
the past years of various examples
and I have seen machines at several
venues and | now wonder if there is
such a group.

Keep up your good work in M.E.!
I look forward regularly to
receiving my latest copy in the post.
Brian Warner, Buckinghamshire.

Sifbronze and boilers
SIRS, - I have read Peter Rich’s
articles about Boiler Making with
interest. Like him I am familiar
with the Australian (AMBSC)
codes and think that on the whole
they give a reasonable and practical
way of making an acceptable boiler.
I do have a few reservations about
them however.

The use of palm stays is detailed
in the codes and I think, deserves
more publicity as a useful technique
in some cases. | think Mr. Rich
went rather overboard in using so
many of them between the firebox
crown and the sides of the outer
wrapper and in an arrangement
which appeared to be impossible to
assemble. [ was thinking that it was
more than a coincidence that it
appeared in the first issue in April
but in a later part he described a
method of assembly which seemed
possible. I will just say that I
wouldn’t attempt to use palm stays
in that situation,

I note that Mr. Rich advocates the
use of Sifbronze to braze some of
the boiler joints, I presume that he
uses Sifbronze No. | alloy which is
the common one for brazing copper
or steel. 1 do not consider this to be
a suitable material for use in a
boiler. Comments have been made
at NAME meetings that it is subject
to corrosion when in prolonged
contact with water. Its typical
percentage composition is 60%
Copper, 0.3 Silicon and the balance
Zinc i.c. it scems to be a brass! The
other brazing alloys using the
Sifbronze name which I have found
also have about 40% Zinc so |
doubt if they are suitable either. It is
generally accepted nowadays that
brass should not be used in boilers
in contact with steam or water. The
use of brass in such situations is
actually prohibited by the AMBSC
codes. | would be interested to see
any justification Mr. Rich or anyone

else could produce for
the use of Sifbronze in
boilers. I would not be
convinced by claims of numerous
boilers being so made, unless there
was also an explanation of how the
absence of internal corrosion was
verified and consideration given to
the effect of differing qualities of
boiler feed water.

With reference to the query from
John Pitkin to Nemett in I/C Topics
(ME. 4275, 9 June 2006)
concerning the conversion of the
stochiometric ratio of 14.7 to 1 into
the volumetric ratio of air to petrol.
All that is required is the density of
air and petrol which my venerable
copy of Kaye and Laby 1936 gives
as 1.2928 grams/litre for air at
Odeg. C and 760mm of mercury and
a density of 0.68 - 0.72 for petrol.
This gives a volumetric ratio of air
to petrol of about 8000 to 1.

F. A. J. Collin, Oldham.

With regard to that last part of
Mr. Collin's letter, I have had a lot
of letters regarding stoichiometric
ratio and will be putting more
information with comments from
those letters in a future issue. I have
to admit that the density calculation
did not occur to me at the time
(editorial senior moment!) but am
not convinced that things are that
simple because the ratio has to be
correct under the compression and
temperature conditions in the
cylinder not at atmospheric
pressure.

In the mean time I thank all those
who have sent in information and
comments — Nemett.

Aeronautical matters
SIRS, - With the Editor’s
indulgence I would like to make a
few additional comments relating to
aeronautical matters raised in Post
Bag over the past few months.

Mr. Roy Simmons (M.E. 4274,
26 May 2006) mentions the radial-
engined Lancaster B Mk. II being
equipped with the Bristol Hercules
Mk. VI engine: however, out of a
total of 300 Lancasters of this mark,
produced exclusively by Sir. W. O.
Armstrong Whitworth Limited, at
Coventry, from September 1942,
only the initial 27 machines had the
Hercules Mk. VI engine, all the
remainder had the Hercules Mk.
XVI. I would like to know, however,
and perhaps Mr. Simmons may be
able to help me here, if the oil
pressure relief valves, simated in
the cylinder heads of the Hercules,
to relieve accumulated oil at the
junk head sleeve joint, were located
only in those cylinders at or near the

bottom of the engine, or were they
distributed throughout the entire

14 cylinders?

Regarding Mr.  Simmons’
reference to the lapsed Whittle Jet
Engine Patent of 1930, this

document came up for renewal in
January, 1935. John Golley relates
in his book, Whittle, The True Story
that at the time Whittle took a
conscious decision not to renew his
patent. No one had come forward to
assist him in his enterprise, and he
also realised perhaps more than
anyone ¢lse, the almost insuperable
difficulties that would have to be
overcome to exploit the practical
application of the patent. Whittle
also had a young family to support,
and there were more pressing needs
for his limited resources. The
Contracts Directorate at the Air
Ministry informed Whittle, in early
January 1935, of the impending
expiry date of the patent, but made
it quite clear that the £5 renewal fee
would not be forthcoming from the
official purse!

This niggardly and extremely
short-sighted piece of officialdom
should be contrasted with the
almost unbelievable ineptitude of
the British Government, over a
decade later, when it sanctioned the
supply of 25 Rolls-Royce Nene and
30 Derwent Jet Engines to the
Soviet Union, in September 1946,
In one gigantic leap the Soviets
cheaply acquired the world’s most
advanced gas turbine technology,
which they proceeded to marry to
captured wartime German airframe
developments. The  resultant
outcome was the MiG-15 fighter,
which came as a tremendous shock
to the West at the time of the
Korean War. Britains frontline
fighter, the Gloster Meteor, was
hopelessly outclassed in combat
with the MiG-15. This situation was
only redressed by the United States
producing the North American F-
86 Sabre from drawing board to
prototype, within 100 days!

John Willock, Warwickshire.

Brooklands Miniature
Railway
SIRS, - I am writing a book about
the Brooklands Miniature Railway
at Worthing, West Sussex as [ have
many childhood memories of this
railway. | wonder if you could add
this letter to your magazine to see if
there are any readers out there who
may also have memories of the
railway or possibly any photographs
they may wish to add. The brief
history below may be of some help.
The 9!22in. gauge railway was
constructed in 1965 and operated an

American Clipper engine called
Lake Shore. A 6!/2hp petrol
locomotive was also operated from
this time until 1967 when the stock
was replaced for 10!/2in. gauge
track and a Severn Lamb Ltd.
locomotive and carriages.

This locomotive survived at
Brooklands until the beginning of
this year when it was sold to Joe
Nemeth of the Berkeley Light
Railway in Gloucestershire. The
carriages are still being used along
with the locomotive from Hotham
Park, Bognor Regis, West Sussex.
The railway is open daily and still
does very well with the visitors.

I would greatly appreciate your
help on this matter.

Graham Lelliott, Sussex.

More on global warming
SIRS, - I wish add my two pence
worth to the global warming
subject. I must agree with the
commentary of Mr. N. M.
Macnaughtan (M.E. 4273, 12 May
2006) on the effects of carbon
dioxide (CO,) with its ever
increasing volume and its harmful
effects on the earth’s atmosphere.
Whether or not this gas has become
more prolific through human
endeavours during the industrial
age is not a contentious matter, we
have undoubtedly played a major
role in the excessive quantity of this
gas presently at large in our
environment, which is the only
environment we have.

In addressing a Mr. Robinson’s
response to a previous letter (M.E.
4267, 17 February 2006) Mr.
Macnaughtan briefly mentioned an
even more potent greenhouse gas,
methane (CHy), which he did not
elaborate on. This is both a fossil
and currently carbon-based gas. If
found in a coal mine it is definitely
classified as fossilised, on the other
hand when generated by present
day activities it is definitely a
current feature in the make up of
our atmospheric gases.

Methane currently produced by
natural means, is an involuntary
function of animal and human
behaviour; it’s emitted by flatulence
and faeces, as the result of
microbial action.

Methane was widely used as an
alternate vehicular fuel in the
1939/45 conflict. I can remember
seeing internal combustion engine
operated vehicles driving around
with a large gas bag secured to
them. This denotes that methane
has both a detrimental and
beneficial aspect to it. Mr
Macnaughtan only referred to the
negative factor of its nature.
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Carbon dioxide is sequestered in
the oceans, which act as a natural
sink for it. It's confined at a depth
where it is consumed by microbial
components and then excreted as
methane. Due to the temperature
and pressure it is turned to a liquid
and then freezes and converts to
methanol hydrate. This source is
proving difficult to recover. When
feasible to tap into this resource, we
will have access to a commodity,
from this oceanic source alone; that
is in excess of all known fossil
carboniferous reserves.

Methane is obviously obtainable
cheaply and in renewable amounts
from the agricultural sector,
municipal sewage and rubbish
dumps, which reck of the stuff. In
effect we have a naturally
sustainable fuel supply at our
disposal that is obtainable
worldwide, in respect universal and
one that cannot be controlled
by a cartel.

What methane transforms into
when combusted I don’t know, most
likely carbon and water No doubt
other readers will comment on this
assumption if incorrect.

We already have a controversial
dialogue underway. With the widely
varied interests of the Model
Engineering fraternity this topic
will most likely be considerably
expanded before it’s all over.

I am looking forward to reading
other points of view and further
correspondence on this matter.

E. (Ted) Dennis, Vancouver
Island, Canada.

Hunslett steaming

SIRS, - Some years back (nearly
10) I built a 5in. gauge Hunslet to
Don Young's design. | made quite a
few modifications using side tanks
instead of a saddle tank and beefed
up various bits and pieces otherwise

it is to his design.
I enjoyed building and running it
but I found that the water

consumption was huge. According
to drawings and his article at the
time | made the cylinder bores
13/4in. diameter. He said in his
article “I like big cylinder bores”
which is okay if you can feed them.
I came to the conclusion running on
a club track that the lack of grate
area was the problem (it is
approximately 6 x 3in.) Having then
gone through a small book with
various Hunslet locomotives it
appeared that the bores should have
been 1'/2 inches.

After some calculations 1 made
up my mind to sleeve the cylinders.
I did not have to take the cylinders
off the locomotive. I made up a try

piece, machined a large piece of
cast iron inside and outside and
made the bore 17/16 inches. The
sleeves fitted fine and [ inserted a
grub screw through the existing
castings having milled out the
ports first.

I have just run the locomotive for
the first time and the difference is
most noticeable especially not
having to pour water in constantly.
More important is that I can
maintain pressure which I could not
do before.

I would like to know if other
owners of 5in. gauge Hunslets have
encountered the same problem.

P. H. Lewis, Norfolk.

Asian machine tools

SIRS, - The debate about machine
tools from Asia has been very
interesting but I have to come down
on the European, if not solely UK
side, simply because I would not
have the competence to make the
recommended adjustments and
minor modifications to an imported
machine. Further, I admit an
illogical prejudice in favour of
domestic products, possibly due to
growing up well pre-war - the globe
was red nearly all over, and British
Made was very significant!

I think the question of origin is
not confined to our major capital
purchases. | frequently wonder if
the small items are as good as the
indigenous items we used to buy,
such as drills, end mills, taps ete. [
have three boxed sets of Dormer
drills, Imperial, Number and
Metric. Basically they have lasted
for years but there are sometimes
casualties among the smaller sizes
as used for BA tapping. They lose
their keenness and I occasionally
break one. My mail order
replacements are bright and shiny
and in my opinion don’t seem to
last like the black ones. The latter
may be dearer but [ would much
prefer to pay more and maintain
my sets with like items.

I realise drills can be sharpened -
not by me they can’t! Now I need
one or two end mills and slot drills
and 1 want the right items. Any
recommendations?

Dennis Randall, Oxfordshire.

Gauge glass seals and
other things

SIRS, - May I be permitted a few
words in Post Bag in answer to
Neville Evans article (M.E. 4274,
26 May 2006) with reference to
gauge glass seals. The seals are not
my idea but were recommended in
an M.E. editorial a few years ago
and which I believe had been drawn

to the then Editory attention by a
gentleman in Brazil.

The seals, | omitted to mention,
are formed by the use of Dow
Coming’s ‘754" formula, a liquid
rubberised solution which rapidly
cures to solid after application.
With the use of this solution there is
no need to compress the gauge glass
with the top cap as the boiler
pressure will force the seal into any
joint around the glass provided
reasonable clearances have been
provided.

By mistake | omitted to mention
this alternative to O-rings in my
short article (M.E. 4269, 17 March
2006) and I was not in any way
trying to say that his use of them
was not suitable for the purpose.
Indeed I also have used O-rings for
this purpose in the past, but thought
that I was simply recommending a
seal which allows me to construct a
water gauge much closer to scale
than hitherto. My article was
prompted by two correspondents
who had previously written in Post
Bag.

In the same article Neville Evans
has stated that the chassis of a
County is identical to that of a
Modified Hall apart from the
diameter of the coupled wheels.

Currently I am responsible for all
of the new design work to convert
the full size Modified Hall No.
7927 Willington Hall into the new
County class No. 1014 County of
Glamorgan on behalf of the Great
Western Society. 1 have been
working on this project for the past
four years, work which has involved
me in a great deal of research into
both classes from which I can very
definitely state that their chassis
were not identical. There are a lot of
differences between the two classes,
other than their boilers and the
different size driving wheels,
indeed so much so that it has just
cost the Great Western Society over
£25,000 to alter the Hall chassis to
accommodate my alteration design
work to turn it into a
County chassis.

These differences start at the
very front of the engine with the
buffer beam height in relation to the
rails. They are continued through
the bogie where alterations have to
be made to accommodate the raised
height of the main frame required to
suit the larger driving wheels of the
County. The alterations continue
with the valve gear where re-
positioning of the rocking lever
bracket has to be carried out
together with a lengthening of the
inside valve rod and the outside
rocking arm to increase the valve

travel. This also means that new
valve liners with larger ports and
new piston valve heads will have to
be provided to suit the longer
valve travel.

Further alterations have to be

made to the intermediate frame
stretcher in front of the firebox and
also to the design of the rear drag
box and buffing plate. In addition to
this connecting and coupling rods
with larger bearings have to be
provided to absorb the power from
the higher boiler pressure.
Some of the differences between the
two classes can be easily seen by
comparison with photographs
probably the most obvious of which
is the single elongated wheel
splashers on the County whereas
the Hall has separate splashers for
cach wheel. What is not easily
detected is the alteration required at
the rear of the cab roof on the
County, due to its increased width
over other GW engines, in order to
keep it within the loading gauge.
The elongated wheel splashers can
be seen in the same issue in my
drawing of my 5in. gauge design for
the County. Here I have outlined
some of the differences between the
two classes but there were a number
of others which I feel are too
numerous to go info at this stage.
Pete Rich, Newport.

Wimpeys

SIRS, - My letter in a recent issue
was simply to mention the title most
commonly used in the RAF for the
Wellington mine clearing aircraft
i.e. “Wedding Ring Wimpeys” and
also to add some information on the
problems found with Bristol sleeve
valve engines after high running
hours. However, Mr. Bourne and
Mr. Shilling dispute the verity of
some of my statements, [ would of
course defer to those with a more
profound knowledge of these
subjects, and with practical
experience in the operation of
aircraft of the WW2 period. So
perhaps it would be pertinent for
them both to provide information as
to their own expertise in this field
of aviation.

For myself, I joined the RAF very
carly in 1940 and qualified as an
Airframe Fitter, part of the course
being on Spitfires, and then engaged
on repairing battle and accident
damage to both Hurricanes and
Hampden bombers. For ease and
speed of repair, fabric covered metal
frame aircraft win hands down, and
removing the 52 x 2BA bolts of the
Spitfire tail section to gain access to
the fuselage interior was not for the
faint-hearted. 1 was accepted for

MODEL ENGINEER 1 SEPTEMBER 2006

251




Model ‘wedding ring’ Wimpey at Brooklands Museum

Pilot training and spent most of 1941
engaged in ferrying Hurricanes to
Malta. Nearly two years was then
spent as a SFTS multi-engine flying
instructor in Southern Rhodesia and
on returning to the UK in late 1944 |
joined the Tiger Force Group that
was being assembled for operations
with Lincoln bombers against Japan.
One or two points that I can clarify,
an obvious Wellington derivative
was parked on our base in England,
it was fitted with a pressure cabin
and we were told on what seemed
the best of authority that there were
problems with this, that it was
designed to fly at 50,000ft. and was
to be called the Warwick. As regards
Wellingtons struggling to reach
30,000ft.,, with the two-speed
supercharger Hercules engines,
there was absolutely no problem,
this was possibly the incentive to
develop the 50,0001t. aircraft. It was
very cold at these heights, and with
lack of cabin heating, the thick
Kapok lined inner suits issued
were essential.

For its size, the Wellington was a
very agile aircraft, the wings
spanning not far short of 100ft. and
which would wave around at times
in flight. Spud Boorer, one time
Principal Assistant to Barnes
Wallis, was kind enough to show
me round the remains of the
Vickers Brooklands works, said that
the prototype had broken up in mid
air. Had I known I would have been
more gentle with them. Incidentally,
the Hurricanes, mostly Type 2As,
that I helped to repair and also fly,
could reach considerable heights,
the official Service Ceiling being
given as 36,500 feet.

Mr. Shilling is correct about the
pre-flight drills carried out by
aircrews, in manually turning
propellers to fully revolve the
engines, to check for hydraulic
locking. My suspicion is that
ground crews, perhaps in a hurry
with inspections or moving the
aircraft were to blame for the
damage caused in most cases.

My wartime copy of Janes stated
that the Westland Whirlwind was

fitted with RR Goshawk steam
cooled engines, Janes were rarely
wrong. However, the Whirlwinds
were regarded as underpowered
when fitted with Peregrine engines,
which were stated as being faulty,
the Goshawks 3 or B41 were more
powerful at almost 700hp and
possibly available. It could be that it
was such a proposal picked up by
Janes at such uncertain times.

Thel050hp Merlin C would have
been ideal, but no doubt in short
supply. With these and the four
20mm cannon armament, this
aircraft would have been a great
asset; the rather high landing speed
could have been a problem for
newly qualified pilots.

Regarding the Kestrel engines
supplied to the Germans prior to
WW2, no doubt they could have
obtained them through other
sources, but deplorable to have had
official sanction from the Air
Ministry, perhaps this was part of
the political appeasement policy.
The Kestrels were not only
produced as the 12-cylinder inline
units, but also as a 60deg. V and
even steam-cooled versions.

If a recent TV documentary is to
be believed, Whittle offered his
patents to the air ministry before the
normal publication, but they were
declined by the official that he met,
who had his own ideas for
jet propulsion.

A year or so after, German
patents on the subject appeared in
Flight and The  Aeroplane
magazines nearly every week, and
about this time an [talian jet aircraft

was flown. The fuselage a large
hollow tube, with an engine and
propeller inside, the pilot perched
on top, rather crude but I believe
they were the first, unless anyone

knows differently.
The tired old chestnut of
Wellington fuselages being

stretched when glider towing trials
took place at Ringway, is aired once
again, if this did actually take place,
did the manual control runs to the
rudder and elevators also do so by
the same extent?

Cyril Cannell, Isle of Man.

De-coking sleeve valve
engines
SIRS, - In reply to Ted Wale’s letter
(M.E. 4277, 7 July 2006), the advice
not to de-coke a sleeve valve engine
came from several (when I was told
over 45 years ago) OLD* motor
mechanics. 1 have first hand
cxperience of two engines — a
‘Blackburn’ twin cylinder and a four
cylinder the name of which escapes
me; the owners had de-coked and
polished everything on restoration.
The result was virtually no
compression: it would appear that the
coke takes up the clearances from
wear — two of them — piston/cylinder
sleeve and cylinder sleeve/barrel or
block. When the engine is new the
clearances are such that a reasonable
compression was available -
remember that these were very low
by our present day standards. Casting
my mind back 45 odd years [ think
that the compression ratio of the
above two engines was in the order of
412 to 5:1. The clearances without
the coke allow large oil flows —
despite the rings - and these engines
were sometimes prone to what was
called ‘pumping’ between the sleeve
and the barrel.

As to the sleeve valve aero engines
I remember discussing these with an
ex-RAF engine fitter | worked with
circa 1959. He had mostly worked on
radial engines (of vast size and
number of cylinders) and I have a
feeling that new sleeves/barrels and
pistons were fitted on a general
overhaul so the problem never
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occurred. If these engines were
‘blown” then they also were probably
around 5:1 compression ratio.
Incidentally the Sabre wasn't the
most powerful piston aero engine
that was the Crecy by ‘Ricardo’
which never flew. This was an ‘X’
formation 48 cylinder sleeve valve
blown two stroke of terrifying
performance. Ricardo was the expert
on sleeve wvalves whose work
dissuaded the Bristol engines from
throwing sleeves — but was never
acknowledged.

I didn’t mention sleeve valve
radial aero engines in the previous
letter because they are made from
rather exotic alloys and with very
tight working tolerances, also they
typically have a vastly longer
development to reach reliability and
high output than the engine the
original correspondent  was
referring to.

If designing a sleeve valve
engine always make it with a semi-
rotary reciprocating sleeve in order
to ensure proper lubrication of the
sleeve/barrel area. Plain
reciprocating sleeves whilst easier
to make, all suffer from ‘patchy’
lubrication and seizure. | think the
amount of rotation wasn’t great,
something like 10 — 20deg. but
sufficient to spread the oil right
round the sleeve (and make
positioning  of  the  ports
interesting!). There is a limit to the
amount of oil that can be used
because of the ports in the sleeve —
too much and it poured through the
ports. As | have said before, these
were ‘smoky” engines even when
made to ‘aero’ standards. Their
advantage was they were very good
at running at a constant speed
which is why with the cost of
production they were never really
successful in an automotive world.

*They were about my present age
but they seemed/were old, scarred
and wise in the ways of engines!
Peter King, New Zealand.

Propane fired crucible
furnace
SIRS, - I wonder if anybody in ME.
land could help me? Back in
December 1993 (M.E. issues 3958
and 3965) a gentleman named A. F
Bond wrote an article on constructing
a small crucible furnace, It is just the
thing for a back garden foundry and it
uses propane gas. | need an injector
for this or information on how to
make one as IMI Ltd. the Amal
division which made the injector
closed down about 10 years ago and
the company said sorry can’t help.
So can anybody help please?
Ken Surrey, Berkshire.
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Werner Jeggli

describes a somewhat different
drive for the gauge 1 Intercity Train
Der Mathematiker.

ifteen years ago, [ had a dream. | saw a
Fsleck high speed tilting type train, headed

by a steam driven engine. It used its
exhaust steam condensate as boiler feed water to
make sure the locomotive would not run out of
steam between cities. Oh — of course, the train
was not full-size. It ran on gauge | track. You see
—even my dreams tend sometimes to take the real
world into account!

Ever since that time I've been busily working
to make this dream come true. Eleven years later,
the task was achieved. In November 2001, the
train consisting of the locomotive, the
condensing tender and five coaches was
christened with the name of Der Mathematiker.
What does she look like? Photograph 1 shows
the ensemble, in good company, at a meeting in
the southern part of Switzerland.

A Butane-fired boiler powers the locomotive.
In 2001, the steam was feeding two double-
acting, oscillating cylinders located in the rear-
motorised truck. The tender contains a condenser
and four battery-driven cooling fans. With this
initial drive, the engine was capable of hauling
the five coaches at 200kph scale speed (1/32).

In the following years my efforts were directed
toward replacing the oscillating cylinders by a
steam turbine. To my knowledge, no attempt at
building such a drive had been very successful in
the past. It took a lot of time and determination,
but in autumn 2003 Der Mathematiker was
running impulse turbine driven via a reversible
gear train. The only disadvantage was the
reduced cruising speed of 170kph. This meant,
that the turbine power output was somewhat on
the low side.

The next step was the replacement of the
above turbine by a better drive. It is this project |
would like to present in the following pages. It is
split into two sections. The first part describes
the turbine in general, the second shows
constructional details which should allow a
model engineer to build a similar engine with a
good chance of success.

Fig1  1esla turbine

steam between
i i i
mg:mwks "°°| “"mﬂg

exhaust
steam

TESLA STEAM
TURBINE
LOCOMOTIVE

The turbine

It might be helpful at this stage to provide some
background information. Nicola Tesla
(1856—-1943) is mainly known for his inventions
in the field of electricity. But he was also active
in other domains. In 1920, he patented a simple
machine which could be used as pump or turbine
for different media. The machine operates on the
principle of boundary layer drag between
gases/fluids and solid materials. The invention
did not become widespread mainly because its
reputation of low efficiency.

What did this mean for my project? The
oscillating cylinders and the impulse turbine
themselves had an extremely poor efficiency
(below 0.1%). The new approach could not be
much worse. On the other hand, the Tesla turbine
would be able to operate in both directions,
would even able to brake dynamically — ideal for
train operation! I decided to give it a try.

Tesla’s invention works as follows: A steam jet
coming out of a fine slot hits tangentially a rotor
disc stack. The jet is be deflected between the discs
by the turbine housing and makes a 360deg. turn,
The ‘old’ steam will then hit the ‘new’ incoming
steam and thus be forced toward the centre of the
disks. This cycle repeats itself until the steam can
leave the rotor via the centre openings. A real
‘tornado’” will establish itself between the
individual discs, which makes them turn rotate.
Direction of rotation can be changed by directing
the jet entry in the opposite direction (see fig 1).

Starting with an experimental rotor having a
stack of 30mm dia. aluminium alloy discs,
0.5mm wide and spaced 0.5mm [ attempted to
investigate my chances of success. On the test
bank I could measure the shaft power output via
a mini generator and read the speed on a digital
display. The results were encouraging. With my
existing boiler capacity | could expect a power
output of 1 to 2 Watts at around 40,000rpm. On
the negative side I experienced fast corrosion of

the dise rims, leading to contact with the casing
and a corresponding dramatic loss of speed. It
seemed also that condensation within the turbine
hampered speed pick up of the rotor quite
heavily. It was obvious, both of these components
had to be made out of corrosion resistant and
thermally, bad-conducting stainless steel.

The description which follows presents the
results of the sometimes laborious, and slow,
development work and also provides some
background information on how the solution was
arrived at.

The heart of the turbine — of course — is the
rotor. The shaft, the nine stainless steel discs and
the exhaust steam opening in the centre can be
seen (photo 2).

After completion of the turbine, runs on the
test bank were required to determine the power
output available at different rotor rpm.
Photograph 3 shows, on the left, the rear part of
the locomotive and the steam supply to the
turbine. In the middle is the turbine coupled to a
brushless DC motor (used as a three-phase
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generator). Below, the violet steam exhaust hose
leads into a jar and the DC voltmeter. Not shown
in the picture is the speed indicator (run off the
hall sensors inside the DC motor) the bridge
rectifier block, the milli-Amp meter and the
potentiometer box to vary the load.

The following results were arrived at:

Botler | Losd Load Shaft | Cakoulsted shafy
pressure | voliage | currest wpoad power output
(Har} |V DC) | (mA DC) (rpm) (Watl)
[ 240 40 41°430 1 3%
4 | 210 s () 36210 139
4 | 200 9.5 4680 1.5%
4 l 175 | 915 | WTI0_ 1 10
4 I 133 | 1IBT 34 Mo 158 |
4 12 | 1293 | 266D 185

Peak power output is at approximately
30,000rpm.

The speed target for Der Mathematiker is a
scale speed of 200kph. With this speed the train
can run without problems on a regular gauge |
layout having a track radius of 3 metres. Reduced
to actual speed (1/32), this works out to
104m/min or 1.73m/s. The locomotive has
driving wheel diameters of 0.04m (40mm). To
reach this speed, the wheels must spin at 828rpm.
The reduction gear ratio required is therefore
30,000/828 = 36.2/1, say 36/1.

A well running gear train with a minimum of
power losses is essential for the success of the
whole project. The rather small power output at
the turbine shaft should be available to the utmost
extent at the driving wheels of the locomotive.
The use of ball bearings is therefore a must! With
this in mind, I built myself the gear train required.
It consists of module 0.5 gear sets 10/60, 10/40
and the angle gear set 20/30 (photo 4).

Photograph 5 is the turbine unit as mounted
into the truck. Main components are from left to
right: feed water pump, turbine and servo. The
white rectangle in the centre (Teflon) is the truck
saddle. In its middle the push button type pivot.
One of the two tooth belts is visible at the lower
end of the 2nd and 3rd axle. The locomotive
chassis can now be seen on the track (photo 6).
The connections to the condenser tender are from
top to bottom: exhaust steam hose, condensate

overflow and condensate return hose to feed
pump. Photograph 7 shows what the front end of
the train looks like. Its total length is 3.85 metres.

Some information about the operational
characteristics may be of interest to the reader. First
the steam demand. It is high, much higher than for
a corresponding piston drive. This is true not only
for the Tesla turbine, but also for the previously
built impulse turbine. The condensing tender is
equipped with four electrically-driven cooling fans
(SUNON,5V=, 1.9W). When running the train at
ambient temperature of 20deg. C and 200kph with
oscillating cylinder drive, condensation is
maintained with one fan operating. For the
turbines, at least two are required. The thermal
exhaust energy is therefore much higher!

To be able to generate sufficient steam, the gas
pressure in the liquid gas tank must be at or above
2 bar (for safety reasons Butane only must be

used). The gas pressure depends on the Butane
temperature. After an initial short period of
operation, when the first stage condenser located
in the locomotive itself is hot, the gas take off
valve can be switched to ‘liquid gas’. Evaporation
and pre-heating of the gas then takes place in a
separate compartment of the condenser. Thus,
tank temperature and pressure loss due to gas
evaporation inside the tank is avoided.

The reaction of the Tesla turbine is rather
sluggish when compared to the finely
controllable power output of a piston or impulse
turbine drive. Precise stopping or shunting of the
frain requires some practice.

The running time of a fuelled up train on a
level track at an average speed of 170kph, a hook
force of approx. 0.6 Newton and a consumption
of 80g Butane (corresponds to 140ml) and 300ml
water (via leaks) is approximately 40 minutes. To
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have an idea of what to expect from a locomotive
without feed pump and condensing tender | have
run the train with the locomotive exhausting
directly to the atmosphere. The 300ml water
lasted for 15 minutes at a Butane consumption
(without raising steam requirements) of
approximately 30 grams. The consumption can
be read off the level show glass in the cab,
graduated in 10g steps.

One more practical experience: After four
running hours, the upper ball bearing of the
turbine failed. I'm not sure about the reason, but
it could have been lack of lubrication. A small
pipe leading to the truck exterior has now been
installed. Prior to each run, a small quantity of
‘WD-40 lubricant is squirted onto the bearing.

Let’s make a quick calculation about the
efficiency of the locomotive, based on the 15
minute running time mentioned above. The lower
heat value of Butane is 12.7 kWh'kg or 45,720
Ws/g. A consumption of 30g in 900 seconds
results in a power input of 0.0333g/s x 45,720
Ws/g = 1524 Watt. This is approximately the
power consumption of an electric iron.

The force required to move the whole train
including reduction gear and turbine is approx.
0.9 Newton. The corresponding force required to
move tender and coaches only (useful load) is 0.6
Newton. Both these forces have been measured
with a spring scale and practically do not vary
with speed.

At scale speed of 170kph, the actual train
speed is 1.48m/s. With these figures, power
output at the turbine shaft is 0.9 N x 1.48m/s =
1.332 Watts. The power available at the track, the
useful power, is 0.6 N x 1.48m/s = 0.876 Watts.

Now, what is the overall efficiency?

(0,876W/ 1524W) x 100 = 0.06% -
disgracefully low!

Let’s be generous — let’s agree on 0.1%. In
other words, 99.9% of the theoretically available

power beats it by way of bad combustion, hot
exhaust gasses, boiler radiation, steam flow
losses, bearing and valve leaks, exhaust steam
heat content and gear and bearing losses.
Additionally, I better not think of the condenser
cooling fans. They also eat power!

What the heck! Der Mathematiker is running
beautifully as long as there are no mountains to
climb and enthuses kids and adults alike — and
this, after all, is its mission!

Constructional details

A series of pictures of the components with
corresponding technical data will help in
designing your own turbine. But first a word of
caution. The best turbine will not run
satisfactorily if it does not get sufficient steam!
So - make sure, your boiler is capable of
maintaining pressure while blowing off through
an orifice of say @ 0.7 to 0.8 millimetres.

Rotor disks; photo 8

Stainless steel 0.3mm. Bore @ 10mm. Bolt circle
© 13mm. Bolt hole @ 1.4mm. Outer @ prior to
furn down (after assembly) 30.3mm. Spacer rings
0.3mm, bore @ 1.4mm, outer @ 2.8 millimetres.

Rotor, side view; photo 9

The following parts are all stainless steel: Shaft
@ = 2mm, length 28mm. Nine discs 0.3mm, @
30.3mm. Three bolts M1.4. Spacers between
discs 0.3mm. Spacer combs inserted in slots cut
after assembly of the discs. Rotor hub made of
bronze. In front: Gear module 0.5, 10 teeth,
surface hardened, with setting screw M2. Disc
spring @ 6mm made out of 0.25mm bronze for
minimal lateral play of the rotor.

Rotor, rear view; photo 10
Shaft and bolts brazed (silver solder). Ten spacer
combs 2.3 x 6 x 0.3mm with 0.3mm slots of
0.5mm depth. They are inserted into disc slots of
1.5mm depth and brazed to the outer disks.
Balancing pits can be seen

limits had to be observed. This included the
space for the steam inlet valve and corresponding
jet slots in the casing.

Turbine casing; photo 12

Stainless steel, consisting of a 2mm rectangular
base plate, brazed in journal @ 10mm, length (8
+ 2 =10mm). Journal holds two ball bearings 2 x
6 x 2.5mm and three spacers between the
bearings 2.3 x 6 x 1.6. The spacers havea @ 4 x
0.5mm recess on each side. This semi-labyrinth
hopefully will slow down escaping steam. At the
bottom brazed in casing ring @ 33/29mm, length
12mm. The unit is to be finished in the lathe to @
32/30.2, L = 11mm. The slots for the steam jets
were machined and filed afterwards.

Turbine, partly assembled; photo 13

Gear unit slipped over the casing journal. The
rotor can be seen through the steam jet openings.
Turbine cover with exhaust steam hose adjacent.
Below (flipped 180deg.) incoming steam pipe 4 x
3.5mm and the two jet slots. All three are brazed
to the bronze body of the two-way valve. The jets
are made out of stainless steel pipe 3 x 2.5mm, on
one side squeezed together with a 0.2mm shim
inside and then angled. The space between valve
and casing ring is filled with Epoxy.

Steam 2-way valve; photo 14

In the upper right is the valve part shown also in
picture 06, this time seen from the reverse side.
The intermediate graphite — Teflon sealing disc
@ 18mm x 0.7mm is visible. It is held in place by
the @ 2mm centre shaft and the jet pipe ends,
protruding 0.5mm into the disc.

To the left lies, flipped 180deg., the movable
valve part. Actuator link to servo at top and
manual lever at bottom. The three valve orifices
lead to a common ring chamber inside. The disc
spring @ 20mm is made out of 0.4mm bronze
sheet. It is placed on top of the movable valve
part. Valve sealing pressure can then be adjusted
via the M2 nuts.

on the left side. Prior to
balancing, the rotor has to
be turned down to the
final diameter of 30.0
millimetres.

Rotor, front view;

photo 11

Hub made out of bronze,
@ 24/10mm. Behind the
shaft end one of the three
exit steam openings can
be seen. Since the turbine

had to fit into an already
existing gauge 1 truck,
quite a few dimensional

UM
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Turbine, seen from top: photo 15

First gear set 10/60, second set 10/40 teeth.
Below the gear the base plate of the gear
protection hood. To the left steam is the
admission pipe (the short piece of silicon tube
allows for insertion of a thermocouple to monitor
steam entry temperature). Above is the two-way
valve with actuator link to servo.

Turbine, side view: photo 16
To the right is the angle gear (20 teeth), which
engages its counterpart (30 teeth) sitting on the
truck axle.

In front of the casing is a brazed on pressure
equalising conduit. Its function is to take steam

pressure off the ball bearings. To the right is the
M 1.4 screw holding the turbine exhaust cover.

My initial attempt with a gear train using module
0.3 gears was not very successful. Module 0.5 gears
proved to be better suited. They are standard gears
of steel (11SMnPb30), which have to be machined
to size. Depending on application, tooth widths of
1.5 to 4mm are required and gears are fixed to the
shaft with a set screw or a press fit. The biggest
problem, however, is the wear on the fast running
teeth. I have tried to get it under control by
chemically and electrolytic nickel-plating the gears.
Then [ tried chromium plating. All to no avail!
After a run of about a quarter of an hour, the plating
was gone and the teeth were deformed visibly. As a
last resort, I had the gears professionally surface
hardened. “For module 0.5 to a maximum depth of
0.Imm™ the boss told me, “otherwise the teeth
might break off!”. For corrosion protection, the
gears were then additionally nickel-plated.

This approach seems to be successful. The
gear pinion has been operating for four hours at
an average of 27,000rpm — and still looks good.

Central drive unit for the three-axle truck;
photo 17

From left to right: Exhaust steam pipe, stainless steel
@ 5 x 4mm. Above ball joint allowing for free
movement of the unit within the truck. Plug, cable
holder and servo. Empty space to accept turbine
unit. Drive axle © 3mm with driving wheels @
40mm. The axle is equipped with two ball bearings
3 x 8 x 3mm, angle gear module 0.5, 30 teeth, gear
12 teeth, tooth belt drive wheels 16 teeth (located
outside the driving wheels) and axle stub for the
truck ball bearings.

Further to the right is the gear (38 teeth) with the
eccentric pin for the feed pump, the pump with
mechanically operated inlet valve and the silicon

hose to the fine mesh water filter above. Still further
to the right is the pressure hose to the boiler check
valve, with a take off connection to the bypass valve.

Turbine, placed into the unit; photo 18
The mounting screws M2 (two at left, one at
right) are not yet inserted. The attentive reader
may have noticed that the driving wheels of the
unit do not have spokes. The reason is simple, |
run out of castings! Since I had procured them
more than 15 years ago | judged the effort
required to get identical ones as too onerous. And
anyhow, my locomotive is a prototype. So I
machined the wheels out of steel plate.

This is the end of my report and hopefully it
has provided some inspiration to fellow
model engineers. Why not give it a try — 0
and good luck!
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M. J. H. Ellis

continues with Albert Michelson'’s
illustrious career discussing his
investigations into light.

@ Number 92

FIG. 1 ~

80°
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270"

LETTERS TO A GRANDSON

ear Adrian, | think that I had better start

by picking up the thread of Michelson’s

career once more. Following his return
from Europe to the U.S. he obtained a value for
the velocity of light of 299,855 km/sec. For
many years it was not bettered, and. even then,
it was he who did so.

In 1885 he was made professor of physics at
the Case School of Applied Physics in Cleveland,
Ohio, where he made improvements to his
interferometric apparatus. By 1887 he was in a
position to make known the results of his
experiments. His finding was, that it made no
difference in which direction the Earth was moving
in its orbit; no motion could be detected relative to
the “ether’. As I mentioned in my last letter, this
cast serious doubt on the validity of the ether
hypothesis, and it would not be unfair to say that
Michelson had as good as sounded its death-knell.

I don’t think it out of place for me to venture
the following comment. Once a scientific theory
takes root, people are usually loath to abandon it
without a struggle. I am therefore surprised that,
to the best of my knowledge, no rear-guard,
action was ever fought in defence of the ether. If
this were so, it may have been a tribute to the
standing which Michelson had already gained
among his fellow-scientists. However, Grandpa
being Grandpa, [ am going to exercise my powers
of invention with the following “theory’:

“There is a simple explanation of the fact that
no motion of the Earth relative to the ether can be
detected. Obviously, the Earth, like any other
material body, exerts an attraction on the ether,
which then forms a mantle around it as it moves.
In this respect, it constitutes an additional
‘ethereal’ atmosphere, which we can never detect,
because, by definition, ether is not matter. Is it
unreasonable to surmise that the ether partakes of
the nature of the mysterious electric fluid, or is
perhaps another manifestation of it? We know
that when a body is electrically charged, it repels
other bodies charged with the same kind of
electricity. In like manner, if the Earth be
supposed to have acquired a ‘charge’ of ether, no
more ether would be attracted to it. Clearly, if the
Earth is saturated with ether in this manner, it will
be impossible to detect any motion with respect to
it, for the good reason that none exists "

I feel quite pleased with that composition, and
you will see now where your Dad’s talent comes
from. But to continue.

In 1869 Michelson became Professor of Physics
at dark University in Worcester, Massachusetts,
but before long he was on the move again, having
been appointed in 1892 as the first Head of the
Physics Department of the University of Chicago,
Illinois, a post which he continued fo hold until,
his retirement in 1929. This illustrious career was

further enhanced by the award of the Nobel Prize
in 1907, followed by many other honours. ‘Hawdd
cynnau tan ar hen aelwyd’ (it is easy to light a fire
on an old hearth) runs the Welsh proverb, so it
need be no surprise that Michelson returned to the
determination of the velocity of light in 1923, He
used a base of 35km between two mountains in
California, the distance between the stations being
surveyed to an error of no more than 2.5
centimetres. He arrived at a wvalue of
299,798km/sec., and this compares well with the
present accepted figure of 299,792.458km./sec. 1
regret to tell you that his retirement was not a long
one, as he died on 9 May 1951, aged 78.

I see much for the model engineer to admire and
seek to emulate in the life of Albert Michelson. He
had vision, resourcefulness and patience in great
measure, combining theoretical insight on the one
hand with practical ingenuity on the other. In this
he resembled Lord Kelvin, and it would make an
interesting subject for debate, as to which of them,
in their different ways, did the most good in the
world. The late Paul Eddington, a distinguished
British actor, hoped that it would be said of him
“He did very little harm ", and 1 suggest that the
two gentlemen whom I have mentioned are worthy,
at the least, of the same epitaph.

Reading the foregoing has been easy enough
for you, but [ now have to warn you that like every
road, Easy Street has to come to an end. In getting
back to business, I shall do my best to make what
I have to say about optical interference, and the
inspired way in which Professor Michelson
applied it to metrology as digestible as I can, but
I have to confess that at times it has been hard
going. So here we go, in easy stages.

(1) The nature of light

Light is an electromagnetic wave phenomenon,
which is propagated in a vacuum with a velocity
of approximately 299,800km/sec. Its velocity in a
denser medium, such as glass, is considerably
less. Were you to ask me how, or through what the
wave is propagated, I don’t believe that since the
ether hypothesis was discredited there has been a
simple answer to that apparently simple question.
When I asked a physics graduate “If matter is
basically little packets of wave-motion, in what do
those waves take place?”, his answer was “[ can
only answer that question in mathematical terms
by describing them as waves in probability”. It
seems to me that there are times when the best we
can do is to think in terms of analogy. A simple
person, who understood an arch of masonry,
might hope to explain the rainbow in a similar
way. Of course, he would fail, but he could be
given some kind of enlightenment in terms of
mathematics. I am reminded of the words of
wisdom attributed to J. B. S. Haldane, “The

universe is not only stranger than we imagine, it
is stranger than we can imagine".

A micron, denoted by *|” is a millionth of a
metre, and therefore a thousandth of a
millimetre. The wavelength of light ranges from
roughly 0.47u in the violet to 0.661L in the red.
The middle of the range would be about 0.56p1.
lin. = 25.4mm, therefore Imm = 1/25.4in. =
0.039 in., = 39thou.

Hence, 0.56p = 0.56/1000mm., = 0.56/1000 x
39thou. = 0.022thou. That is about 1/45th of a
thou, which isn’t very much, but it does give an
idea of the length of a light-wave. While we are
about it, we may as well calculate the frequency
of the vibration as follows:

Length of one wave = 0.56, therefore 1t
contains 1/0.56 = 1.786 waves. In one second
light travels 229,.800km, = 2298 x 10° metres, =
2298 x 10!p, which comprise 2298 x 1.786 x
10'! waves. These pass any given point in Isec.,
so that the frequency of the vibration is 2298 x
1.786 x 10!, = 4083 x 10! cycles/sec., or
408,300,000 megacycles/sec. Think of it, the
tremendous range of electro-magnetic radiation,
from radio waves with a wave-length measured
in miles right down to X-rays, much shorter than
the light-waves we have been talking about. I
find it awe-inspiring.

Whatever the ultimate reality of light may be, for
our purposes it can adequately be represented
graphically by a sine-wave. | hardly consider it
necessary to remind you (though I will) that a sine
wave is simply a graph which represents the
changing magnitude of the component in one
particular direction of a vector which rotates with
constant angular velocity. Put precisely like that,
some people (like your Dad) might find it difficult
to comprehend, but my sketch (fig 1) should make
it easy. OA is the vector, of constant length, here
shown rotating in the conventional anti-clockwise
direction. It is resolved into two components at
right-angles to each other, OB and BA. The graph,
(fig 2) merely shows how the length of BA varies as
OA rotates. Starting at C, where A coincides with
C, its value is zero. When OA reaches the position
shown in fig 1, the ordinate B, A, is equal to BA.
When OA has rotated though a right angle, it
reaches a maximum equal to OA, and when it has
completed a half circle, it falls to zero again. Then
follows a similar, but negative halfcycle as the
vector returns to its starting point (represented on
the graph by C,), after which the graph repeats
indefinitely in the same way. This kind of
oscillation is called Simple Harmonic Motion
(S.H.M.), and it is very often met with, since it
arises whenever a, body, displaced from its position
of rest, is subjected to a restoring force proportional
to the displacement. Ha ha! more to come.

Your affectionate Grandpa.
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View of the engine from the flywheel side showing its embellished valve

chest cover.

Close-up view of the gearing used in the hypocycloidal crankshaft of this
novel engine.

HYPOCYCLOIDAL DOUBLE
ACTING ENGINE

Les Kerr

of Australia continues construction

starting with item 8, the shatft.
@Fart Il continued from

page 134 (M.E. 4278,

4 August 2006)

length of 8Bmm dia. 304 stainless

steel and a piece of brass turned to
size for the end. I joined them together
using Loctite 602,

Ifabricatcd the shaft from a 31mm

Ball race (item 9)
Purchased item (4 required). I/D 8mm,
O/D 14mm, thickness 4mm sealed type.

Crank (item 10)

Mine was made from brass. Again be as
accurate as possible with the 12mm
distance between the holes. The
18.97mm dia. radius was cut using the
rotary table on the milling machine.

Shaft (item 11)
This is made from a length of 8mm dia.
304 stainless steel.

Internal tooth gear (item 12)

The internal tooth gear is 0.8 Module
60 teeth part number S1E08ZMO08S060.
It is made from 303 stainless steel has a
face width of 8mm, PD of 48, ID
46.4mm and outside diameter of 100mm.

It can be purchased from Sterling
Instruments (usual disclaimer). Their

agents in Australia are Small Parts and Bearings  millimetres. To do this make up a stub mandrel whose
and, in the UK, David Stock Gears. The O/D of the  diameter is a tight fit in the D of the gear, then

purchased, internal tooth gear has to be reduced to 71 turn to size.
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Ball race (item 13) .
Purchased item (2 required). I/'D
8mm, O/D 22mm, width 7mm, sealed

type.

Connector (item 14)

This was made from brass and was
fabricated from two pieces held
together with 602 Loctite. The 14mm
dia. hole is made to provide a press fit
for the ball race.
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Flywheel (item 15)

I made mine from 304 stainless steel
but cast iron or brass would also be
suitable depending on what you have

e
available in your collection of odds Y
and ends.

Shaft (item 16) i
This was made from a length of 8mm H
dia. 304 stainless steel. N

Balance weights (item 17)
These were made from 304 stainless :
steel but, again, brass or cast iron
could be used. | made them by cutting
up a section of round material. They
were glued onto the flywheel with two

part epoxy resin.

Connectors (item 18 and 19)
These were made from brass. I have 1
found that it is best to cut the slot
first. So that you can get a good grip
on it to machine the other end [ have
found that it is worth the time to

ITEM 26 STEAM {ONNFC1OR

machine up a piece of metal to
temporarily fit into the slot. ©

Eccentric strap (item 20)

This was fabricated from two
pieces of brass held together with
602 loctite.

o] tmees

Coupling bolt (item 21)
Made from a SBA mild steel bolt.

Eccentric shaft (item 22)
This was made from a length of
1/gin. dia. 304 stainless steel.
i e a-ﬁ:\t‘;::
Cylinder support (item 23) pa
Made from aluminium alloy with
a cross section of 50 x 25
millimetres.

Make sure that the cylinder
mounting holes are accurately
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placed, as the height of the
cylinder must match that of the
gearbox for smooth running.

Valve flange (item 24)
Made from a piece of brass.

Valve chest (item 25)
This was machined from a solid piece of brass of
cross section 0.75 x 1.5 inch.

Steam connector (item 26)
Also made from brass.

Cover (item 27)
Made from a piece of !/8in. thick plate brass. A
decorative groove was cut using a 2mm slot drill.

Valve shaft (item 28)
Made from a suitable length of !/8in. dia. 304
stainless steel.

Valve (item 29)
Milled out of a piece of brass 1 x 3/4in. in cross
section. The final operation being to polish the

face by rubbing it in a figure of eight pattern on
a sheet of fine abrasive paper which was kept flat
by placing it on a surface plate or, in default, a
thick sheet of plate glass.

Valve nut (item 30)
This item is made from a picce of !/4in. thick
plate brass. Next time we will complete the
manufacture of the engine and deal with the
assembly procedure.

@70 be continued.
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Nemett

continues the construction of the
NE15S with some words on cam
design and describes two methods
of cutting cams without special
equipment.

cfore | start the main topics this time, |

would like to thank all those who have

purchased drawings and to say that the use
of a box number means that it may take a week for
the orders to reach me but I aim to despatch them
within a couple of days so allow two weeks for the
drawings to reach you, longer if outside the UK.

Important safety modification

Following an incident when a backfire caused the
propeller to come loose and off the shaft (in spite
of having a locknut in place) I have modified the
crankshaft and propeller driver (not covered yet)
to prevent this. The modification to the crankshaft
involves the fitting of an e-clip (for 5mm groove)
to the front end of the shaft. In order to do this a
0.7mm wide groove must be cut (fig 1) to leave a

crankshaft modification

”
\ . le—c«u-rmwn ma
-8
N

R T NOTE - Groove for 5Smm E-clip

for retaining prop nut

on airscrew version only.

DO NOT run engine on

} . . sirscrew without this clip

© Figure 1 - Details of the important insialied.

diameter at the bottom of the groove of Smm.
This latter dimension is critical in order to make
the e-clip a tight fit. The engine should not be run
on an airscrew without this clip in place. This
change does not affect the marine version.

One other correction should also be made; the
dimensions for the big end needle roller bearing
on the purchased parts list in sheet 15 are
incorrect. They should read 10 x 14 x 10
millimetres. The code number HK 1010 is correct
as are the relevant drawings.

Cam design

The cams for I/C engines perform the task of
opening and closing the valves at the correct
points in the 4-stroke cycle. This cycle takes

place over two full revolutions of the crankshaft
and therefore with an engine running at 6000rpm
the valves open and close 50 times a second.
Because of this the shape of the cam is important
if the tappet is to follow the cam contours exactly
at this speed.

For a cam designed to work with the normal
flat tappet, the cam contour is a series of curves
(fig 2) which merge smoothly into one another.
The curved parts are the base circle, the flanks
and the nose.

The curved cam faces mean that the tappet
always has a line contact with the cam. It is
important to remember that the point of contact
will move across the tappet as the cam rotates so
the tappet must be of sufficient diameter to

Figure 2 - A typical cam showing the
various parts of the profile

N (B S

P radan

b

Figure 3 - A typical engine timing
diagram showing all the strokes

Figure 4 - The more common type of
timing diagram for the same engine

™
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FiaURE 5 - THE TIMING DIAGRAM AND CAM © Ficure 6 - THE cam pRawiNG For THE NE15S
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Figure 7 - The cam machining
jig for use in the lathe

Position of cam blank
—- =5mm !
!
il 4 S T
i ——— - } .f ','.
iMoo T - ——
6 ""!' \ [~ | This
| i \ ' £ 3 / 125mm diansion
S R _._,_.-.-,.i ......................... Bl o mr e b e . - _-__...J..___.___..___i..
1 !
\\ i
[}
Disc fdng 2 off M3
75 mm
e Angle disc
| | Centre
ECTa
eI (R e .5 e e e 5.2
F=TT "L—“I'""‘b-‘r':‘lé_
M ; Cam tuming jig

\ 2 off spit cam clamps bolted

through to base with M3 bolts

Using a dial gauge for accurate measurement of

milling head movement. the parent bar.

ensure that the cam never overlaps the edge of
the tappet.

For cams operating with roller tappets, as in
some horizontal gas engines, the cam flanks can
be straight provided the roller is large enough.

The basic design points of the cam are the
opening period and the lift. Setting these two
parameters will then help to define the other
details such as the base circle diameter and the
nose radius. The base circle is the diameter of that
part of the cam in action when the valve is closed.

In order to provide smooth operation, the cam
flanks are curved and this curve is generally set
at around twice the base circle radius.

When designing cams, readers will find that if
the base circle is too small and the opening
period is short, the desired lift may not be
possible because the flank curves will meet at a
point lower than the desired lift. In this case, the
base circle and hence the cam will need to be
made larger. A few experiments with pencil and
paper or a CAD system will show the effects.

The setup for cutting cams in the milling machine.

Checking that the cam blank is rotating truly.
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Figure 8 - The cam
blank drawing

Remember also that because the
camshaft is turning at half
crankshaft speed, the opening
period of a valve is twice the
angle between the opening and
closing points on the cam.

For any pair of exhaust and inlet
cams, another important
parameter is the valve overlap.
This is defined by the relative
positions of the cams to each other

on the shaft and is the time that

Figure 9 - The cam cutting data for use with the milling machine

Produced by Camcalc Version 1.1 courtesy of Ron Chernich

©

both valves are open together around top dead
centre on the induction stroke. This overlap is
necessary because the gases take a finite time to
accelerate in and out of the cylinder and if overlap
was not allowed, the engine would be inefficient
and would tend to be slow revving. A smaller
overlap period will help to make an engine less
critical and such engines will tend to throttle
better.

The valve events are expressed by means of a
timing diagram which can take two forms, one
which shows all the strokes (fig 3) and one
which shows just two strokes (fig 4), missing out
the power and compression strokes. I think the
former is easier to follow for those new to such
things. The timing diagram and cam relationship
for the NE15S is shown in fig 5.

Vit LR ey 2

(mm)

Flank Radws (mm) 16.5 29 Cams » ;
Base Radius (mm). 4 There are two methods of machining the cam (fig
Engine Speed (RPM) 5000 6) profiles without resorting to special
Nose Radius (mm) 1.592 machinery. Cams can be cut in the lathe with a
Tang folower width min (mm) 6654 jig or by using a rotary table in the milling
:: ml«m‘gl 3;9 machine in conjunction with a calculated table of

acceleration 3 offsets. In both cases the cams will be machined
LR Aves (mm degrees) 152408 as one and then drilled before bein
g separated to
Nose Transiion delay (degrees) 1555 be Loctited onto the shaft in the correct
relationship. I prefer the milling method, but
mg :. % mﬂ - l'“"nm wﬂ i m have included drawings for a cam turning jig for
295 ) " 171 2 168 those who wish to use that method.
296 0 340 1.73 23 165
297 001 341 176 24 162 Using the Lathe
208 0.02 342 1.78 25 159 For those using the lathe, this is the method
209 003 343 181 26 155 described by Edgar Westbury for a number of his
300 0.0s 344 183 Fi 152 engines. The first thing is to make up the jig as
301 007 s 185 28 148 per the drawing (fig 7) and then to turn the cam
302 0.0 48 1.87 2 1.45 blank (fig 8) and tap the end hole for the pointer.
m g 1: m 1 g : } ;; The offset between the cam blank centre and the
3 i ' rotating centre on the jig is the critical dimension
305 0.18 0 182 2 133 this fixes the flank radi d b irel
308 023 350 193 33 129 ;-l-sam‘l;cr 1XCs (<] radius an as¢ ciurcle
307 027 s 195 34 128 .
308 032 352 1.96 as 12 Set the blank in the jig and bolt the pointer to
309 037 353 197 k") 116 the shaft with its end lined up with the zero mark.
310 043 34 198 .1 i Set the jig in the chuck and bring a supporting
mn 048 358 198 38 107 centre up to the end. Check that everything can
2 054 356 199 » 102 rotate without fouling.
::: gg g ;g : g:; Set a sharp lathe tool fo just fouch the cam as
w6 om 3 200 2 087 64356, Tk . sdics gt sus tyer o
316 078 0 200 Lx) 082 ; il D £ metal. This will
a7 082 1 200 44 076 cams to remove exactly mm of metal. This wi
318 087 2 200 45 071 leave one cam flank showing. Zero the index or
119 092 3 190 48 085 cross slide dial at this point.
320 087 4 1.99 47 06 Loosen the blank in the jig (but don’t loosen
n 102 5 188 48 054 the pointer on the cam blank) and rotate the blank
322 1.07 " 198 49 048 until the pointer is aligned with the 130deg.
323 1.1 7 187 %0 043 mark. Repeat the machining process for the other
324 116 s 1.96 5 037 flank on both cams, cutting down to the
325 120 9 165 82 032 e OlElY Set aET0
326 125 10 193 5 027 P Y \

The nose of the cam should be a small flat
nr 129 1 192 £ 023 gy ikl
320 137 13 180 54 015 ma;kcr to a:;old c;)lufu;:o:klater. e d
3% 141 14 187 57 0.12 ow rotate the blank a couple degrees
o 1.45 15 1.85 58 009 (estimated) past the 130deg. mark and repeat the
a2 148 16 183 L) 007 process to start producing the back of the cam
33 1.52 17 1.81 60 005 (the base circle). Repeat this process until the
334 155 18 178 61 003 Odeg mark is reached. This should leave the base
305 159 ” 176 62 002 circle as a series of small flats which will be
g :g ;'1' : ;3 s g o tidied up later. Obviously the smaller the rotation
338 168 between each cut the better.

Remove the cams from the jig and with them

still as one piece use a fine (diamond) file to
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Taking a cut on the cam.

clean up the faces and base circle and to form the
nose radius. Keep the file across both cams to
ensure that the surfaces remain parallel to the
shaft axis. Aim to get a good polish on the cams.

Using the milling machine

I have mentioned Ron Chernich’s excellent
website (www.modelenginenews.org) before and
this contains a superb program for calculating the
lift of the cam at intervals during rotation. This can
be used to cut the cams in the milling machine.
The full set of milling offsets for the NE15S are
included here (fig 9) and on the drawings.

This process is made much easier if the
milling machine has a digital readout on the Z
axis. If not, set up a dial gauge under the milling
head to measure the movement (photo 1). A dial
gauge could also be used if milling the cams in
the lathe. Unless you are very confident of your
machine, it is not sensible to use the machine
indexes here because we are dealing with very
small increments between cuts.

Turn the cam blank (photo 2) as before but
this time leave it attached to the parent bar to
enable it to be held in the chuck on the rotary
table and just centre the end, we do not need the
thread for this method.

Set up the rotary table so that the chuck axis
is horizontal and set a centre to support the end
of the cam blank. The full setup I used is shown
in photo 3.

Ensure that the blank rotates truly (photo 4),
shimming or using the 4-jaw chuck if necessary.

Set the rotary table to 295deg. (just before the
beginning of the flank) and put a 10mm end mill
or slot drill in the machine. Bring this down to
touch the cam surface and zero the readout or
dial gauge.

Now take a series of light cuts across both
cams until 2mm has been removed. Zero the Z
axis readout at this setting.

Rotate the table to 296deg. and repeat the cut
and then rotate the table to 297, lift the tool
0.02mm and take another cut. Repeat this
process photo 5) using each lift value in the table
until the flanks and nose have been cut. Once the
‘0" (the cam nose position) on the rotary table has
been reached, the cut decreases with each
increment.

Note also that the lift figures are the total lift for
any particular cut, not the increment between cuts.

Then with the Z axis locked at zero, index
round the base circle in the same way as for the
flanks but without altering the Z axis setting until
reaching 294deg. (photo 6) on the rotary table.

During this process it pays to have the
vertical movement on the mill set fairly tight so

The cam cutting process finished.

that the cut can be taken without having to lock
the head each time.

The cams will have a series of very fine flats,
visible only under a magnifying glass. With the
cams still in one piece, use a diamond file across
both cams to lightly clean up the working faces to
leave a smooth polished finish. Transfer the
blank to the lathe and ensure that the cam runs
truly before drilling the shaft hole 3.9mm.

Measure the distance between the inner ends of
the camshaft bearings and subtract 13mm (final
distance between the outer faces of the cam sides)
from this. Now part off the cams from the bar
(photo 7) leaving half this resulting measurement
of the spigot on each cam. This will be the outer
end of each cam when assembled. Put each cam
in the collet chuck (make a split chuck if you do
not have a collet chuck) and face the short
(middle) spigot to 3.5 millimetres. This should
result in the cams just fitting between the
bearings. Ream the bores at this setting.

Now check the finish on the cams, mark to
identify them, case-harden and finally polish.
When case-hardening, | placed each cam in a
small container of case hardening compound and
heated the whole lot up to red heat before
quenching. Repeat the process to achieve a
thicker  depth  of
hardening.

Setting the cams on
the shaft

The camshaft is a piece
of 4mm dia. silver steel
90mm long. The easiest
way to set the cams in
the correct relationship
(105deg. apart with
exhaust leading) is to
use the rotary table on
the mill table and a
simple locating jig.

The jig consists of a
short length of mild steel
bar with a notch cut into
one edge with a
triangular file. This slot
will locate the nose of
the cams.

Parting off the cams to length.

The rotary table is set to zero and the shaft
and cams are cleaned and degreased with
cellulose thinners and allowed to dry. The inside
of the cams can be cleaned with cellulose
thinners on a clean piece of clean lint free cloth.
After that do not touch the shaft where the cams
will fit with the fingers.

The inlet cam is now fixed to the shaft with
Loctite 603 at the correct distance from the end
(check from cam box and cylinder head) and
allowed to cure. Make sure the longer spigot on
each cam is to the outside of the camshaft.

When the Loctite has cured set the shaft in the
rotary table with the cam located in the jig and the
exhaust end of the shaft outwards. Remove the jig
and rotate the rotary table 105deg. in a clockwise
direction looking from the exhaust end.

Now fix the exhaust cam in position (photo 8)
using the jig to locate the nose to provide the
correct orientation to the inlet cam. Leave to cure
before removing any excess Loctite with thinners
and giving the cams a final polish. The camshaft
(photo 9) is now complete.

Next time [ will start with setting the valve
stem length and setting up the valve timing.

@710 be continued,

Setting the exhaust cam in position using the simple jig and rotary table.

The bar is clamped to
a V-block such that the
notch locates closely on
the camshaft when the
shaft held in the chuck
on the rotary table with
the V block stood on the
milling table.

The finished camshaft.
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Front view of the experimental barrel organ that
forms the subject of this series of articles.

David Wilcox

introduces us to a delightful project
with a musical theme.

@ Part

R:gular readers of this magazine will
recall that ME. 4218, 2 April 2004
ontained my article on the construction
of the John Smith Busker Organ and for which
plans are available. This organ has 20 pipes and
works on the perforated paper roll principle.
Whilst 1 made a number of substantial
modifications to John Smith’s plans, it worked
well and it whetted my appetite for more. 1
should at the outset stress that I am not a
musician, I have never been taught music but |
have picked up enough from children’s
‘introduction to the piano’ type books to get by.
Whilst seeking to learn more about
mechanical music, I came across three books on
the subject: The Barrel Organ by A W.J.G. Ord-
Hume (a rare book); The Fairground Organ by
E.V. Cockayne and Waldkirch Street and
Fairground Organs by Herbert Juttermans. This
latter book is available from Camden Steam
Services. Part of this last book is given over to
how early 19th century barrel organs were
constructed. There was clearly much more
mechanical content and model-engineering
scope in a barrel organ compared with a
perforated roll organ. From my small library I
decided I had enough at my disposal on the
working principles to be able to design and make
an example of a small barrel organ, if only to
demonstrate the principle of operation.
Historically, barrel organs came first and were
commonplace in the latter half of the 18th
century. In the 19th century, every town in
northern Europe would have had its street
musicians, sometimes equipped with monkey
and stick organs or, particularly in Holland, with
larger organs mounted on small hand-carts. Even
larger barrel organs were to be found in churches,
dance halls, ice rinks, concert halls, stately
homes and, of course, at fairs. In the 19th century
tens of thousands of barrel organs were
constructed and, in the Black Forest in south-
west Germany, towns were given over to their
manufacture. It is sad that so few have survived
and those that remain are now in the hands of
museums, for example, the St. Albans and the
Northleach Museums of Mechanical Music or in
the hands of private collectors. There is also an
active British Organ Grinder’s Association which
organises organ grinding meets all over the

A SMIALL BARREL
ORGAN

country. At the very end of the 19th century,
barrel organs were largely supplanted by organs
using continuous strips of perforated folding
cardboard, known as book organs, and in recent
times by perforated paper roll music.

Barrel organs suffer from one fundamental
disadvantage and that is that the playing time is
governed by the diameter of the barrel. For
example, a tune pinned to a barrel having a
diameter of 95mm will have a circumference of
300mm and at a peripheral speed of 10mm/ s
could have a playing time of about 30 seconds.
On the smallest organs, between 5 and 8 different
tunes could be pinned. One reads that in the
heyday of the organ grinder and his monkey, the
same short tune might be played over and over
again until he was either paid to move on or
encouraged to do so by a chamber-pot full of
slops. In some countries, organ grinders had to be
licensed. Book organs on the other hand could
play a repertoire of music as long as the book or
books were easily changed.

General Arrangement
Before embarking on the detailed construction of
a barrel organ, a brief description of what it
consists of and how it works is appropriate.
Figure 1 shows the general layout of a small
organ and note that the back of the organ faces
the grinder who turns the winding handle. There
are 4 main parts: -

I: The wind-chest with its valves, pipe rack
and pipes.

2: The key frame and action parts.

3: The bellows and air reservoir and
reciprocating mechanism.

4: The removable barrel, the whole fitted into
a frame.

Pins and staples let into the surface of the
barrel determine the music to be played. The
barrel is a wooden cylinder mounted in
trunnions, the shaft being extended at one end for
the drive pinion and tune changing mechanism.
The tunes are set in the barrel by pins for short
notes and by staples or bridges for sustained

The rear view of the barrel organ showing the
pinned drum and bellows.

notes, made from flat section brass wire. The
barrel in its trunnions is supported by a wooden
carrier, which can slide in guide rails transversely
across the organ frame. This allows the barrel to
be changed or permits lateral positioning in order
to play different tunes pinned on the barrel.
Grooves in the stud at one end of the barrel shaft
correspond with the number of tunes and the
pitch or lateral spacing of the sets of pins making
up a tune. The stud protrudes through the right
hand side of the organ case where it can be
locked into a tune position by a pivoted knife,
which engages in one of the grooves.

As the barrel rotates, so the pins and bridges
cause metal tipped keys to be raised. The keys
are contained in and pivot within a tracker frame
held above the barrel and supported at either end
by the sides of the case. The keys are kept at the
correct lateral spacing by means of a slotted
brass strip or comb. The other end of each key
operates a thin wooden rod called a sticker,
which acts on a spring-loaded pallet valve in the
wind chest.

The whole key frame can be lifted in toto by a
cam to enable the keys to clear the pins when
moving the barrel laterally,. A mechanical
interlock on the right hand end of the case
prevents the barrel from being moved for tune
changing without lifting the keys clear of the pins
and bridges. In addition, the key frame is
provided with a number of adjusting screws so

i

J
¢, crank k. air duct
d. connecting rod I windchest
c. sticker M. Organ pipcs
f relief valve n. tracker bar

£ rescrvoir pressire spring
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that the keys can track correctly.

Next, the pipe speaking
components. Air from the reservoir
is fed through a duct to the wind-
chest. A short wire extension on the
bottom end of each sticker is led
through a close fitting hole in the
wind-chest to rest on each spring
loaded pallet valve.

When a key tip is lifted by a barrel
pin or staple the other end of the key
is depressed with its sticker, which in
turn opens the pallet

uncovering a wind-way leading to a ML10 lathe. It is shown before ‘noting’ and pinning.

pipe set in the pipe rack. This causes

the chosen pipe to speak. Pipes for barrel organs
were made either of wood or metal and could be
either open ended or stopped.

Stopped pipes sound an octave lower than
open pipes and hence, for the same note, are half
the length of an open pipe. Hence when space is
limited, stopped pipes predominate in small
organs. However open pipes tend to sound
brighter than stopped pipes because both odd and
even harmonics are present.

A barrel organ requires wind at a very modest
pressure (say 2 to 3 inches water gauge) and this
is provided by a set of bellows, either single or
double acting feeders or rocking feeders,
pumping air into a reservoir using flap valves.
The pressure in the reservoir is usually regulated
and maintained by springs or lead weights. The
feeders are driven by reciprocators or connecting
rods connected to a crankshaft turned by a
handle. Turning the handle has two functions -
firstly it turns a worm on the crankshaft meshing
with a pinion on the end of the barrel causing the
barrel to turn slowly and secondly, one or more
cranks on the crankshaft move the feeders up and
down forcing air into the reservoir.

Design

valve The turned wooden barrel was designed to be accommodated ona Myford

The left hand view of the barrel organ. timber is

the main structural material.

|

eight tracks into 20 millimetres. Since
the barrel had to be turned in my
Myford ML10 lathe, the height over
the cross-slide limited the diameter of
the barrel to about 95mm. Having set
these parameters, [ proceeded to the
drawing board and sketched out the
dimensions of the principle elements.
Please note that in this article, [ have
provided just some of the dimensions
as a guide since few are critical and
with the hindsight of my limited
experience, the design could be
improved. Also | make no apologies
for mixing metric and imperial units -
sometimes one is more convenient than
the other!

Barrel
I began with the barrel, see fig 2, since I thought
this might present a small challenge in turning
accurately something quite large for an MLI0
lathe. Barrels were traditionally made from poplar
planks glued to oak octagonal end pieces as
illustrated in fig 3. Poplar was not available so |
used open grained softwood free from knots and
carefully shaped to leave no gaps in the joins. The
planks were glued to the octagonal end pieces,
which were cut from 20mm thick MDF, the whole
turning on a !/4in. dia. shaft. An aluminium alloy
flange about 40mm in diameter was turned and
screwed to one end piece and fixed to the shaft by
a set screw. The barrel was turned in the lathe to
the maximum diameter limited by the cross-slide.
To the other end of the barrel, I screwed a gang of
four, Module 1, 40 tooth plastic gears each Smm
thick, since the gear needs to be 20mm thick.
These will in due course mesh with a single start
plastic worm fixed to the crankshaft.
Why did I choose 40 tooth gears? Well, they
happened to be in stock and they turned out to be
about right for a small diameter

The intention was to design and
construct a small barrel organ,

- —  —

255 mm

which could demonstrate the
principles of operation. Small
barrel organs had anywhere
between eight and twenty-nine
keys having up to two diatonic

scales (i.e. scales involving
only those notes proper to the | . A\

barrel and low capacity bellows
which needed to be pumped quite
fast. In these circumstances, a
handle turning rate of 100 to 120
turns per minute is appropriate.
One hundred turns per minute is
0.6 seconds per turn and, with a
40:1 ratio, the barrel will take
twenty-four seconds to rotate

chosen key) supplemented
possibly by two or three bass
notes. | decided to limit my
design to twelve keys in the
scale of C (i.e. just the white
notes on a piano keyboard) due
to my limited knowledge of
music and knowing that [ could
find a number of tunes in C in
very elementary music books.
Allowing 20mm  spacing
between keys meant that the
barrel should be about 260mm
long to allow for tune
changing. Twenty millimetre
spacing would permit a very
conservative five tracks each
2mm wide each separated by
2mm. Eighteenth century organ ©

builders often used to cram

Figure 2 Barrel, side view

Figure 3 Barrel, end view

through one revolution.

The circumference of the barrel
is 300 mm so each second the
periphery will travel 12.5
millimetres. If the winding handle
speed is 120 turns per minute, then
the barrel will take 20 seconds to
rotate and the peripheral speed
will be 15mm per second. The
references suggest that a bar of
march time (4/4) music takes
typically one second so there will
be room on the barrel for 20 to 24
bars of music in each track.
Having completed the barrel, this
was then mounted in trunnions
using a brass bush bearing at one
end and a split bush at the other set
in a hardwood carrier.

@70 be continued.
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Machining the slot in the back of the drill head
casting using a slot drill.

Drilling the hole in the drill head for the main
column prior to reaming or boring to size.

Facing the opposite end of the drill head with the
work mounted on an expanding arbor.

BUILDING A STUART
MODELS PILLAR DRILL

Anthony Mount

now describes part 24, the drill
head for this model of an industrial
pillar drill.

@Part Ili continued from page 147
(M.E. 4279, 4 August 2006)

he next casting to be machined is the drill
Thcad. This is a most difficult casting to

hold, as there is hardly a straight line in it.
The first machining operation after cleaning up
the casting is to machine the slot at the back. As
you can see from photo 16 the head is clamped
in the machine vice on the vertical milling
machine. Packing is used to clear the bosses and
packing underneath to level the casting, and the
vice is set over at an angle to line the slot up with
the axis of the table.

Pick up the edge of the slot with an edge finder
and locate the centre of the slot. Then drill
through each end of the slot with an !/8in. dia.
drill, and at the same time set the stops on the
table. Change from the drill to an !/8in. slot drill
and machine the slot in a series of shallow cuts.
Small slot drills are not that robust and with deep
cuts could wander off line and even break. After

The set-up used for drilling the hole for the spindle in the drill head casting. The
casting is located on an expanding mandrel held in a vice.

machining the slot change to a larger end mill
and face off both faces of the slot.

The head casting presents quite a few
machining problems and photo 17 shows the
first set up in the lathe for drilling the column
bore. All four jaws will need mild steel packing
between them and the boss to clear the bead.
Take your time setting it up and double-check
that all is in line and running true.

Use a slow speed as with this amount of offset
the set up is unbalanced and a fast speed will
cause a lot of vibration. Centre deeply, drill right
through and open out in stages finishing to size
with a reamer or boring tool. The chuck can be
changed to a self-centring one and the head
mounted on the expanding arbor for facing off
the other end, see photo 18.

and use co-ordinates to position the spindle hole.
This can be drilled through with an undersize
drill and then opened out to just undersize and
finished with a machine reamer.

I used these set ups to try and avoid jig
making. But should I make another drill I will do
this part of the job another way. The problem is
the shape of the head with no straight lines. To
overcome this I will make a former from a hard
piece of wood hollowed out to fit around the
body like a cradle. The underside of the cradle
will of course be flat. This will be mounted on
packing on the lathe cross slide with the centres
of the holes on the centre line of the lathe.

A strap clamp will go across the top of the
casting and be held down to the cross slide with

You can see from photo 19
that the head was now clamped
in the machine vice of the
vertical slide by the expanding
arbor for drilling the hole for the
spindle. Be very careful in
setting up, check that the
machine vice is parallel both —
ways to the lathe bed. Use a
centre in the headstock to pick
up the centre of the column hole

S
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Drill head
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Turning the pulley boss. Lack of space required a
boring tool to be used.

T-bolts and nuts. Then the holes can be drilled
and reamed with drills in the lathe chuck, the
centres obtained by co-ordinates. A similar set up
to that used for the inside cylinders of a steam
locomotive. It will also be possible to machine
the boss for the pulley by using a boring head
with an inside facing tool.

The groove for the pulley set screw was turned
using a grooving tool in a boring bar.

located on the gear spindle boss. You really need
to position this accurately as the rack and pinion
should only have a 0.001in. clearance. Hopefully
the hole will come near the centre of the boss.
Turn over the casting and reset with everything
level, pick up the centre of the !/8in. dia. hole and
form the counter bore for the lever handle

Machining the counter bore for the lever handle
spindle with an end mill.

metric and easier and cheaper to obtain. Clamp
horizontally in the machine vice and with the aid
of co-ordinates locate the ends of the rack slot.
Set the table stops and drill a 3/16in. dia. hole
each end. Join the holes with a 3/16in. dia. slot
drill to a depth of
316in, as shown in

The groove in the boss presents another spindle. Start with a !/4in. drill then open out photograph 24. Do not © =4 ¥ A_
problem, to be able to get at this with a grooving  with first a 7/16in. then a !/2in. then a 9/16in. end  use an end mill as they
tool and avoid the pulley bracket involved mill, this set up is seen in phote 22, Run these  always cut oversize in
mounting the head by a /4in. diameter mandrel  end mills at a slow speed to avoid chatter when  this situation, except '
one end in the chuck, the other supported by a  using them as counter bores. that is for three lipped ‘
tailstock centre, as seen in photo 20 where a The reinforcing to the jockey pulley slot can  end mills, these will - e =
boring tool is being used to turn the pulley boss  now be sawn away and the casting tidied up ready  also cut a slot to size. .
to diameter. for painting, after which it should look like @70 be continued.
Notice also that instead of using an expanding  photo 23. Column
arbor I drilled and tapped a couple of holes in the
head and fixed it to the column with some Column (part 2) b
hexagon headed bolts. The holes can be filled The column is a fairly
with epoxy car body filler and will never be seen  simple turning job. The
once the head is painted. material is supplied as
It was now possible to get at the boss with some  5/8in. dia. mild steel bar.
cranked tools and a set over boring tool. Do not  So, the first job is to
attempt work on this boss without tailstock centre the end in the
support. Photograph 21 shows a boring tool set lathe, give tailstock
over at an angle with a short parting type tool being ~ support and to turn it
used to put in the groove for the pulley set screw. down to /16in. ™ '
The head was now clamped in the machine diameter. Use a fine |
vice of the vertical milling machine. Packing is auto feed for a good
needed at the end to clear the boss and packing finish.
underneath to level the head. A length of !/4in. Part off and bring to
dia. rod was placed in the spindle hole and this  length. Drill and tap the
was used with an edge finder to locate the end the drawing shows
position of the spindle centre line. Then, with co-  2BA but I used M35 as
ordinates, the position of the !/8in. dia. hole was  all my Allen screws are =
. 1
i
1
-
' ﬂ phe
it '
The finished drill head casting after painting. This is possibly the most Machining the rack slot in the column using the gl S
demanding part required for the model. vertical milling machine.
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D.A.G. Brown and Mark Smithers
make a welcome return to our
pages to bring readers up to

date with the Anna build
programme,

@Part XXV continued from page 90
(M.E. 4265, 20 January 2006)

Ithough we finished the main run of the
Aseries on this fascinating locomotive at

the beginning of the year, liaison with
interested parties has revealed support for
providing some further notes on construction, in
particular making mention of some of the more
unusual or demanding manufacturing
techniques which have evolved during my
construction of the prototype. As you will be
aware if you followed the series, I have been
following the drawings myself and the original
example is now well developed and I am ahead
of the ‘competition’!

Out in the wide world there are at least a
dozen examples being made, judging from the
orders for components which have left my
workshop. I have also been amazed that there are
even a few people who think that aspects of the
design have something to offer and have
incorporated various components into
completely different models. Thus we have a
Tinkerbell with Anna buffers, the odd narrow
gauge model with our couplings and several
examples where people have bought springs for
safety valves and driver’s brake valves.

I do find this cross-fertilisation very
interesting and it surely proves that many people
read the articles even when they have no direct
interest in constructing the model being
described. Armed with my digital camera | have
so far captured well over 100 of the most
interesting or demanding operations in the
workshop and shall now use them selectively.

Saddle tank
As [ originally promised, the body of the tank is
available as four laser-cut pieces in 1lmm 3Crl2

material, my original advice having been to have
it TIG welded. In the event, my friendly supply of

I_Lﬂujll

B I]

ANNA

A MANNING WARDLE LOCOMOTIVE
FOR 7!/4in. GAUGE

welding skill shied away from the job,
commenting that it would distort unacceptably.
That led me to consider conventional joining
techniques using silver solder. I do have oxy-
acetylene in the workshop and that enables me to
perform short runs with relatively low heat input,
thereby minimising any distortion which would
occur if a large area of sheet metal were brought
up to high temperature at one go. The result has
proved the soundness of this method; the area of
discolouration near the joints was limited to
about !/2in. all round.

Now let us go back to the original sheets as
delivered. Look at photo 1: the main panel of the
tank includes the whole sweep around the visible
surface, going right round under the tank bottom
surface, which is to be supported by two props
just in front of the locomotive cab. All of these
details are on the drawings. The seven tabs are
clearly visible at each end, the extreme ones
being located in the bottom surfaces, which have
eventually to be bent into shape through 90
degrees. The laser layout is made to
accommodate a sharp bend, which can best be
achieved by cutting a half-depth groove along
the inside of the bend. This groove can clearly be

Laser cut tank sheet with 0.020in. deep grooves for bending and guide lines

marked for rolling.

seen in the picture, located with its middle
0.025in. inside the finished width of the tank
bottom. Here is how that can be achieved. Clamp
the sheet firmly to the milling machine table,
probably being prepared to do the cut in two
stages, a foot at a time. Make sure that the
working edge of the panel is precisely parallel
with the machine axis and clamp say a length of
gauge plate touching the edge of the part, in
such a way that subsequent fixings are all
identically located. This should be arranged
using a dial gauge to register nil deflection as the
machine slide is moved. Next, locate the edge of
the job under the spindle axis and move the table
1.586in. in the Y direction. Using a ball nosed
cutter of say 2.5mm. diameter, set it just to touch
the work surface. If the work has been firmly
clamped to the machine table, with a length of
strip material to keep it pressed flat into place,
you should have a uniform witness right along
the length of the cut. Now form the groove to
half sheet depth (0.020in.), possibly requiring
two cuts for a good finish. It is this pair of
grooves which is clearly visible in the picture. |
must here register my thanks to Professor Peter
Thomas for his sound advice on perfecting this

A recent photograph of the assembly.
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 Black fine on work
at this ition
sighted in line of rollers

i End of curve here

\
* Finish Rolling
in this direction

Fig 1. Layout of bending rolls

technique, which he has fostered to good effect
at Polly Models.

One of the things which is not quite
predictable is the precise dimension which will
be achieved after bending the right angle.
Nominally, if the cut is made at a certain
location, you would expect the outside of the fold
to lie one half of a sheet thickness outside that
line (i.e. 0.020in.). This is not quite true,
however, since the material does not fold in a
really sharp angle. From tests which I carried out
on scrap material, it is fair to assume that the
outside edge of the bent product lies some
0.005in. outside the theoretical line.

You will also note the marking of two pairs of
black lines, drawn by a magic marker as a guide
to plate rolling. All the holes have been cut by the
laser and their edges cleaned up so that no burrs
would have to pass through the rollers. I have
also taken the precaution of marking the inside
surface of the tank to avoid being a clown and
producing a left handed locomotive! Seriously,
think it through before starting operations. I
rolled the sheet upwards in the rollers, so that the
finished form was a U-shape with the legs
pointing to the ceiling. The inner pair of black
lines represents the nominal ends of the half
circle to be rolled, and the outer two are drawn
lin. outside them, merely to act as sighters for
the outside diameters of the bending rolls (2in.
dia. in my case).

The bending rolls have a pair of pinch rollers,
(see fig 1) say nearest to the operator, with a third
(pressure) roller positioned behind the lower
pinch roller, whose duty it is to apply pressure to
the lower surface of the job. Place the job in the
roll stack and just close the rollers, so that they
lightly grip the 1lmm. material. Now raise the
pressure roller so that it just starts to apply
pressure to the bottom of the sheet and turn the
mangle back and forth, being careful to stop
when the outer black line indicates that the end of
the curve has arrived in the pinch. Note that the
‘loose’ end of the sheet has no such clear
definition, and indeed do not attempt to go near
the other end of the curve. When you have
achieved a modicum of curvature, say 60deg.,
loosen the jacking screws at each end of the
pressure roll by a known number of turns; reverse
the job in the pinch rolls, restore the pressure roll
to its previous position, and repeat the rolling
procedure as far as the black mark on the other
end of the job.

Now take that end of the curve a bit further
and repeat the rolling sequence to both black

marks in turn, a little at a time, before achieving

the full 180deg. of the tank top. If you were to
attempt to roll that far in one go, or without
repeated reversals in the rollers, the result would
be quite grotesque, more of a parabola than a
semi-circle. You should be able to get to within
about 2deg. of the 180deg. required, from which
you can easily spring five of the tabs into their
slots in the Imm end panels. The other two tabs
are on the short sections, which now have to be
bent at 90deg. to the main body of the tank.
Clamp this short section under a rigid bar near
the edge of the work bench and prise the main
bulk of the body upwards, using no more than
elbow grease and possibly a scantling of timber
to achieve the 90deg. bend. At this juncture I
found that all seven tabs on each end of the tank
fitted perfectly into their slots and they could be
lightly rivetted over to keep them in place for the
next operation.

Of course, there is another pattern of bending
rolls, in which the three rollers are laid out in the
form of a A, but with this pattern it is not so easy
to achieve a precise curve up to a definite point.
With the recommended layout it is easy to finish
a curve at the extreme edge of a piece of metal,
since the rolling process takes place as the
material is fed through the pinch point (moving
from left to right in fig 1.) My own preference in
the smaller size of rolls is for the George Thomas
design, an example of which sits ready in my
workshop, whilst for the larger jobs our local
society has a set of 3ft. long Edwards rolls, which
have been very common for years in sheet metal
and panel beating shops all over the country.

Before discussing the silver soldering
operation, just note the string of slots in an
elliptical shape in the middle of the tank body
sheet. These can now be joined up, by brute force
from a miniature disc grinder, to form the filler
hole in the top of the tank. Had the whole ellipse
been cut by the laser, the sheet would not have
rolled truly into a semi-circle. Finish the edge of
the large hole by filing.

Silver soldering

With all fourteen of the tabs safely in their slots,
you will find that you have access to the inside of
the joints between body and end panels. Attack
these in short sections only, allowing cooling to
take place before resuming on an adjoining
section. Tackle only say 2in. at a time, and you
may have to pickle and re-flux for the overlying
runs. Success will best be achieved if you limit
the heat input to a minimum; as [ stated earlier, |
managed to avoid heat travelling more than !/2in.
from the edges.

Close-up of 2mm thick end panel stuck onto the tank end. Note also the
fabricated ‘rolled angle iron’ joining the tank to the smokebox. Screws inside
the tank are capped with dome headed nuts and fibre washers.

Now we come to the area where distortion is
likely to cause the most trouble, namely fixing
the bottom panel into the main section. Rolling is
quite straightforward, going all the way to each
end of the metal; there is one tab on each end,
which mates with its slot in the end panel of the
tank. Roll it slightly less than required, so that it
is a tight fit between the bottom edges of the tank
body. The bottom section protrudes through by a
nominal 5/16in., so that the joint may be soldered
on the outside corner, all the way round, where it
is quite invisible to all save Dennis Monk with
his confounded inspection mirror. You must start
by tacking at about 2!/2in. intervals, from the
tank centre line outwards, securely clamping the
bits together near every joint, following up with
the bottom curved joints between the tank bottom
and the end panels. I cannot stress too much the
importance of taking it in short bursts.

When the joints are completed, you can
remove the 3/16in. surplus all round with an angle
grinder. Any minor damage caused by this
process can be disguised with filler, as happens
in the best body shops!

Dummy end panels

From the drawing you will see that a 2mm
dummy panel is fitted to each end of the tank,
1/gin. smaller all round than the main end shape,
thus emulating the original construction in which
the ends were flush rivetted to rolled iron angles,
leaving some of the angle visible all round. The
silver soldering process had caused a slight
attack of the *Norah Battys’ in the Imm end
panels, with the effect that they were slightly
cockled. The laser had cut matching 5/16in. dia.
fixing holes both in the ends and the dummy
panels. Araldite was applied to the dummies and
the whole lot clamped up over night. The result is
most pleasing, as can be seen from the close-up
shot of the end detail, see photo 3.

The rest of the components relating to the tank
are quite simple. The simulated rolled angle at
the front is fabricated from two pieces of 3 and
4mm mild steel, already drilled and shaped to
miss the chimney base. When it comes to the
filler cap, again straightforward fabrication, but I
have a thing about stray filler caps and helpful
small boys who like to fill one’s tank whenever
stationary. The chances of a cap falling onto
paint work are quite high, so here is my solution:
a 4!/2in. long stalk is screwed under the filler cap
centre line, with a large washer bolted to its
bottom end. Set !/2in. from the washer, an O-ring
‘clicks’ the cap into place as it is lifted through
its retaining hole in a piece of flat stock: this in
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The filler cap is supported by a brass stalk which passes through a flat
section bolted under two of the flange bolts. An O-ring keeps it in the air.

After ‘running round’ the job, the stops have been fitted to the table. Note

the MDF pad for security and protection.

turn is bolted under two of the screws which
attach the filler assembly to the tank body. In
photo 4, which captures the lid assembly, the
curved flange can also be seen; its upstand is
simply rolled and it is silver-soldered into the
main piece. This, whose plan view is a circle,
starts life (before rolling) as an ellipse, with its
eight holes on an elliptical pitch (but almost a
circle) whose major and minor axes are almost
the same. That was an easy job for the laser!

Other right angle bends

There are several other pieces which benefit
from the right angle half thickness treatment
described above: the cab sides (or modesty
panels) are a case in point. The left assembly was
arranged to fit around pieces of 3/4in. angle,
which were coordinate drilled on both surfaces.
With the four 0.020in. slots milled, the angles
were rivetted before bending and it was pleasing
to discover that the angles fitted snugly into their
corresponding holes in the footplate, confirming
that the arithmetic was correct for the plate
sizing. The right hand panel is just a simple right
angle bend to keep the breeze out of the driver’s
Y-fronts. Having bent the sheet, there is perhaps
the need for some stiffening. Run flux along the
bend and make a slight fillet of silver solder. This

works wonders.

Sanding Gear

The two sanders sitting on the footplates are a
hallmark of Manning Wardle and they are
drawn out to represent the prototype form. In
the main run of these articles I rather glossed

Cutting grooves in the sandbox using a ball nosed cutter. A scrap of steel
plate keeps the job flat on the table.

over their manufacture, but in the event there
were some interesting object lessons in their
construction. The main body sides were cut by
the laser, with four positions of the corners to be
folded marked by means of laser spots. So, as in
the case of the cab sides, they were milled to
half depth while clamped on the milling
machine table (see photo 5).

After bending to a rectangular section, the
joint was silver soldered in the middle of the
back, where it is completely out of view.

For the top and bottom of the sanders I had
acquired, some years ago, some yellow brass
strip which was not quite wide enough to make
the said components. So I decided to silver solder
a strip on; this [ did, having cut the pieces
oversize. It was a simple matter to face off the
material to correct thickness after fabrication and
this made the joints all but invisible. Each of the
four pieces was in turn clamped to the table and
run around with an end mill, using a scrap of
MDF to ensure no movement and to give foot
room for the tool. With the job clamped left and
right as in photo 6, the long edges of the job can
be machined; furthermore, if the Y coordinates
of the two operations are subtracted from each
other and the result halved, this leads simply to a
precise definition of the centre line of the job.
Now moving the clamps one at a time to a
position below the component. It is possible both
to cut the piece to length and to determine the
other centre line. So we now have the job
clamped to the table and we know its centre; [
decided to rebate the edges of the bottom plates
as shewn in photo 6, so as to leave !/4in. height

Drilling operations following milling the small locating grooves. All
components register against the stops.

visible after assembly and this was done at the
same settings and with the same cutter as the
main cuts,

When the last of the four pieces has been
machined, clamp a straightedge (of gauge plate)
touching the back, the clamps making use of the
rear T-slot. A further stop is clamped to the right
of the operating area, with its clamp again out of
the way. It is now easy to clamp each of the four
components in turn for further operations, in the
sure knowledge that they will all be registered
precisely to the same datum point.

The next operation in all four was to machine
a 1.5mm slot all round to a depth of 0.025in., to
locate the Imm sheet metal body. Such an
operation is admittedly rather delicate, but the
small cutters are available at not too high a cost.
The location of these grooves by coordinates is
really simple using the datum already set up.
Running the machine at top speed, and using a
slow feed, parts of ones body may be made to
twitch which would normally only be
experienced by a cat stalking a pigeon.

The further operations on each pair of end
plates are done with the drill chuck fitted, as in
photo 7. Drilling and tapping the holes as drawn
is routine, four for the corner tie bars, two for the
bottom clamp screws and so on. You should end
up with interchangeable assemblies, not
forgetting that the filler holes in the two tops
must be mirror imaged!

Looking at photo 8, I have added some neat
sections of beading around all the top edges.
Admittedly they could have been carved out of
the solid, by starting with larger slices of

210
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material; but what a chore! I decided to
make the beadings and to soft solder
them in place; the result is good, so
here is the quick tip, which is
economical in material; we need 8
lengths of beading, say 43/4in. long to
allow for the mitres. Start with a 6in.
piece of brass 3/8in. diameter. Drill
through ?/32in. (attacking both ends?).
Support on a parallel in the machine
vice, or clamp directly at each end to
the machine table and mill to a depth of
about 0.320in. with a !/4in. dia. slot
drill to produce a slot of 43/4in. length
with a bit unmachined at both ends. You
can now remove the two ends and you are left
with three sections of beading just joined at the
hip. Repeat for three sets.

Gentle persuasion after cutting to length will
cause them to snap off cleanly. Finish with
emery, mitre the corners and apply using solder
paste. I did specify a !/4in. slot drill; this must
be sharp, but it only has to remove the amount
of material which the 9/32in. dia. drill has left
behind; furthermore the void left by the drill
down the middle of each flat certainly helps
with the flowing of the soft solder. If you cannot
understand what I have just written, fig. 2
should assist.

One word of warning about solder paint: itis a
mixture of solder particles and killed spirits (zinc
chloride), which is a fierce flux. It does help the
joint to make easily, but it has a pernicious after
burn! If you leave traces of it on the job without
washing it off, it will rust anything in sight, as |
well know to my cost.

One final feature of the sandboxes is their
filler caps, drawn out as a loose piece of metal
which fits over a length of tube which in turn is
applied to the top panel. One other machining
photograph (photo 9) is a view of the top panel
being bored out for a short length of 1!/4in. dia.
brass tube. This tube is merely Loctited into the
hole to avoid unnecessary heating of the
material. The lid is turned to be a good fit over

into place.

The hole for the filler cap is shown being bored in
the top of the sander.

One of the sandboxes in position, shewing the brass beading sweated

the tubes, which will certainly keep out the rain,
but again my anxiety about small inquisitive
fingers shewed through, with the desire to make
them fast against straying.

My solution is to fix a short length of picture-
hanging chain to the underside of the filler cap
and to apply a 13/4in. length of steel rod to the
other end of the chain, making it rather like my
father’s Belcher chain’s buttonhole restraint,
which I still wear across my corporation with my
dress suit. If the rod is fed into the neck of the
sander it cannot be readily pulled out, so the lid
should not get lost. When I mentioned this small
feature to Mark, he said “That is exactly what
Manning Wardle did” and could produce old

photographic evidence.

A load of balls

The superstructure of the locomotive is
embellished by a fair number of balls, in
particular those visible in photo 4 and 8. It is
worth making a careful job of these; I employ a
Radford ball cutting tool, which these days is in
the armoury of Hemmingway’s designs. It is an
excellent concept, the layout enabling it to cut
quite close up to the chuck. There are, however,
two pitfalls which should be avoided, so as to
ensure plain sailing. The first is to work out the
exact length of the shoulder to be formed into a
section of a sphere, so that no undercutting will
be required. The second is to remember that the
tool cannot take large cuts, so do not try anything
greater than 0.020 inch. The final cut should be
taken with a very slow feed, by pulling the lever
around the fulerum very slowly, with the lathe

rotating at about half the speed, which
you would use for normal turning
operations. To illustrate what | mean
about the correct shoulder length,
consider a ball end on a /4in. dia. bar
on a stalk which is turned down to
3/sin. dia. locally for blending with
the end of the ball.

The hemisphere at the tailstock end
of the job is obviously 0.375in. long.
At the inboard end, the circumference
of the sphere blends with the half
diameter shoulder at a point which is
to the left of the centre of the sphere
by an amount:

VIG/8)? - (316)2 1= 0.324 in.

So the overall length of the shoulder before
cutting the spherical shape is 0.699 inch. In
practice, start with it a few thou. shorter than this,
merely to allow for a small radius on the cutting
tip of the radiusing tool. Before starting to cut,
make sure that the tool point passes through the
axis of the lathe. Bring down the tool to touch the
outside diameter of the stock in the chuck; this
will give you the eventual finishing position for
the final cut. Rack the tool post towards the
tailstock, rotate the tool through 90deg., so that it
is on the lathe centre line, and bring up the tool
just to touch the job. Again this represents the
finishing point of the cutting process. Wind back
the tool until it just makes a cut and start the
metal removal. It does help if the edges of the job
have already been rough machined, so as to avoid
having to make too many fine cuts.

@70 be continued.

Drawings, castings and
laser cut components
for this locomotive are available
from the designers.
Contact: D. A. G. Brown; tel: 01780-
753162; email:
dag.brown(@ btopenworld.com
or Mark Smithers; tel: 01904 794430;
email:
marks_northall.yorks(@tiscali.co.uk

©

Section of slot formed by
milling with a 1/4" slotdrill. Note the
remnants of the original @9/32 in. hole.
Fig 2. Slot milling operation
to form 3 sections of beading
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A SYNCHRONOME CLOCK

Patrick Williams
in Germany, describes a fascinating

timepiece he has inherited that was
built by his uncle in 1946.

any years ago when my brother David
Mand I were only boys we went to spend

a week with our Uncle Doug and Aunt
Doreen in their pre-fab which was in Corsham,
near Bath. Uncle Doug had procured the material
to make a clock and, pre-fabs being small and
space at a premium, he was checking some parts
laid out on the floor. [ think he was looking at the
main frame, and other parts were scattered
around. The clock (photo 1) used the
Synchronome system, where an electrical
impulse was created every half a minute, and was
used in railway stations as a master clock to drive
all the clocks in the station. The clock’s
pendulum had a hook on it to pull a ratchet wheel
one tooth at a time, and every half minute an
extra deep tooth allowed the hook to drop and
make an electrical contact which gave a push to
the pendulum and an impulse to all other clocks.
Now this hook was subject to much wear and to
offset this was made from a ruby, see photo 2,
which Doug had carefully wrapped in a scrap of
tissue paper. Doreen came in from the kitchen
and saw this scrap of paper on the floor, did what
any housewife would do and picked it up and
threw it on the fire! Now I can’t remember
whether Doug managed to rescue it straight away
or rake it from the ashes the next day, in any case
rubies are made of tough stuff and no harm was
done, but we did have a few moments of
excitement. | wonder if that was the beginning of
my interest in clocks and things mechanical?

Years later Douglas was looking for a new
glass and bezel and | sent him a copy of some
pages from a SELVA catalogue, a mail order firm
in Germany providing clock parts but as it turned
out none were suitable.

The clock remained for many years at his
home and, upon his sad demise, Doreen let me
know as I had always shown an interest in the
clock. Uncle Douglas had wanted me to have it,
knowing it would be in the hands of an engineer
who would be keen on keeping the clock
running. Therefore, during our English summer
holiday in 2004, we called to see Doreen at
Wimborne, Dorset where she had moved to be
with her daughter and son-in-law and collected
the clock to take it back to Cologne. While in
Wimborne Doreen also gave us some

documentation for the clock, and also told us the
story of the case’s construction. Douglas had the
clock hanging free on the wall in his home but

the swinging pendulum was too fascinating for
children, who couldn’t keep their fingers off, so
he decided to make a case. Around this time he

visited my father, his brother, in Bristol, who was
in the process of replacing an old-fashioned
wooden fireplace and its mantelpiece with a
modern tiled one. Douglas saw that the fireplace
surround would produce some useful lengths of
oak boards including mouldings and claimed the
wood before it could be discarded. The case he
made is clearly shown in the photographs, suits
the clock beautifully with its glass door to show
the mechanism, see photos 3 and 4, and is not
dissimilar to other synchronome clocks. It is
intriguing to think that somewhere on the clock is
the hole which took the hook upon which I hung
my Christmas stocking when a little boy!

Clock description

Around 1946, Douglas Williams sent for a kit of
parts for a synchronome clock from the
Synchronome Company of the Abbey Electric
Clock Works, Woodside Place, Alperton
Middlesex, and although Doug was in the
inspection department of the Bristol Acroplane
Company he managed to put the clock together
even though a few of the parts, like the pendulum
for instance, was probably turned up by friends.
The clock was completed and hung on the wall in
his home near Bath. Later the clock was given an
oak case standing 4ft. 6in. high (137 centimetres)
as previously described. Originally made for use
with dry batteries it was later provided with a 12-
volt transformer and driven from the mains.
Photos accompanying this article show the clock
in 2005, with the mechanism either in the case or
on test (photo 5).

With the clock to hand, I set about trying to
find more about synchronome clocks and turned
to the Internet, where the most useful homepage
was that of Barrie’s Clock Museum, from this and
other sources the principles of the synchronome
clock have been gathered and summarised here.
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History of the Synchronome clock
Patented by Hope-Jones in 1907/8, the
Synchronome was developed to become one of
the most successful master clocks. It is popular
with collectors, possibly because the slave dial,
which is usually mounted in the top of the case,
does not obscure the view of the mechanism.

Mr. Shaw of Sussex, writing in Model
Engineer of February 1993, claimed it to be a
design invented by a mining engineer in the 19th
century, was the nearest thing to a free pendulum
and was used for the Greenwich time signal pips
until the quartz crystal came on to the scene, so
it was a system which was successful.

The Synchronome Co. started producing
clocks in 1900, and the movement remained
virtually unchanged from 1908 until 1962, and in
addition, from the 1930s onward the company
made castings and parts available to enthusiasts.

The design of the clock seems to be very
suitable for someone without access to machine
tools (like mining engincers?) as only the count
wheel, the pendulum rod and the pendulum weight
need machining, even the count wheel can be
carved out by hand, which does not affect the
accuracy as the design absorbs minor irregularities.

In the Synchronome Company clock design
the push on the pendulum is merely the weight of
the impulse lever falling every 30 seconds
imparting its impulse to the pendulum via a
curved surface on a block fixed half way up the
pendulum rod, the falling impulse lever causes
two electric contacts to meet and the current
which is led through two wire coils attracts
magnetically a lever which throws the impulse
lever back up to its original position ready for the
next action. This electric impulse also drives the
minute hand forward every half minute.

In the Synchronome clock the wear of the
gathering pawl rubbing over the count wheel every
second was counteracted by the use of a ruby and
this is confirmed in the Synchronome Co. leaflet,
in which they refer to the ‘gathering jewel” This is
the ruby which caused the great excitement in the
opening paragraph of this article.

In the Jubilee Clock John Wilding has made
his hook from a piece of hardened and tempered
spring steel, part of an old hacksaw blade in fact,
as John Wilding is well-known for his
clockmaking skills it would seem that the jewel
is, in fact, not really necessary. If Douglas had
known that perhaps the story of the ruby on the
fire may have had another ending! On the other
hand, the arresting pawl on the Synchronome Co.
clock was a glass roller to reduce friction and |
can imagine a glass roller of certain dimensions
was something which was just not obtainable in
England in 1946 so Douglas used a piece of bent
brass wire, which does the job just as well, so
here he was ahead of the expert clockmakers.

Upon receiving the clock it was found that the
stresses of moving house had been too much for
the thin metal foil with which the pendulum was
suspended and it had broken. With great
forethought Douglas had left a spare piece of foil
in the bottom of the case so a spare was quickly
made, but the constant handling of the pendulum
was too much and so it broke again. To ease the
problem, and reckoning with the need to remove
the pendulum many times while working on the
clock, I modified the pendulum suspension parts
to take a separate foil enclosed in brass cheeks as
described in the Model Engineer Jubilee Clock,
with the addition of a built-in cross pin which
allowed the pendulum to be simply hooked in
and out, this is shown in photo 6.

Unfortunately during this operation the little
comma-shaped lever, shown in photo 7, of the
mechanism came adrift. It had been soldered on to
the end of the gathering pawl shaft, and its purpose
was to retain the pawl in the cam block, and by
turning the offset head of the adjacent screw the
relationship of the ruby to the count wheel could be
adjusted. This was not an attempt to simplify the
NRA lever, which is a part of factory built clocks,
but not installed here, but a method of simplifying
the adjustment of the ruby while setting up.

I decided to discard this lever and to provide an
alternative system by extending the ruby carrying
pawl to the rear and to add to cam block a brass

bracket, the purpose of which is to retain the pawl
and position a screw to enable fine adjustment of
the ruby relation to count wheel. It works fine,
and being behind the cam block is virtually
invisible. The new bracket is shown in photo 8.

To me an unusual feature of Doug’s clock is
that the count wheel shaft has conical ends, as
seen in photo 9 of the old count wheel, running
in conical bearings, which eliminates the need
for the very small drills for the bearings, the taper
broaches to open the bearing holes, and the
burnishing tools for polishing the shaft ends, the
broaches and burnishers being very specialist
clockmaker tools. According to Barrie of
*Barric’s Clock Museum’ this is a feature which
was not part of the original design.

Clocks with similar mechanisms
The Hipp method of propulsion uses the decay of
the pendulum swing to enable a trigger to engage
in instead of clearing a notch situated on one side
of a pair of electrical contacts. The over centre
action depresses the notched block closing the
contacts and the current passes through an
electro-magnet situated vertically beneath the
pendulum, this attracts the pendulum and
increases its arc of swing. The main disadvantage
of the system is the difficulty to obtain the
magnetic impulse at exactly the right part of the
pendulum’s arc.

A variation of the Hipp principle invented by
Herbert Scott has a wheel with double-notched
teeth, a gathering pawl normally gathers the whole
notch, but on pendulum decay remains in the
second, smaller notch and triggers the electrical
impulse. If the wheel has 30 teeth and used with a
seconds pendulum the wheel can be used to drive
the hands of the clock, or alternatively, the
electrical impulse can be used to drive a secondary
slave dial, or even many slave dials.

The Model Engineer Jubilee clock

A series was produced in Model Engineer using
the synchronome system and called the Jubilee
Clock, an update by John Wilding of the original | 2
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by E. T.Westbury to mark the occasion of the
60th Jubilee of the magazine in 1958, These ran
from October 1992 until June 1993. Described

are the various types of Synchronome clock.
With the M.E. Jubilee Clock, which uses the

Herbert Scott principle, the effect of the

magnetic impulse is applied to a sloping surface

on a bar attached well up the pendulum, keeping
the whole thing compact, and is triggered by the
decaying swing of the pendulum. In this type
there is a mechanical connection to the hands of
the clock and the impulse drives the pendulum
about once every two minutes. Both types of
clock use the powerful electric magnetic action to
drive the pendulum.

The building instructions for the M.E. Jubilee
Clock, which are to hand, have provided
invaluable help in helping to understand the
workings of Uncle Doug’s clock.

There are now two tasks which I have in mind
to do, remake the top end suspension mechanism
now that it has been proved, and remake the dial
bezel in brass to replace the current aluminium,
shown in photo 10. The suspension parts are no
problem as these are normal turning and milling
processes, the bezel is, however, just too large for
my lathe and the previously mentioned mail-
order company SELVA has nothing of the correct

size, so it may be some time before that is done.
The case needs no attention at all and reminds me
of my boyhood every time I look at it.

The clock keeps time to about two seconds a
week and is fascinating to watch, more so when

the whole mechanism can be seen as {3
shown in photo 11.

2
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TWO HUDSON HUDSWELLS

Derek Lattey

describes models of some unusual
narrow gauge prototype
locomotives.

hese two engines, Class G and Class P.
I have interesting histories, especially the
Class G. This was the famous military
engine which did so much good work behind the
lines in the 1914/18 war. The Class P was the
subject of a painting by David Shephard and the
two spent their working lives at the Nigel Gold
Mines North East of Johannesburg. A total of
109 of the G were built between 1914 and 1922
of which the military had 77, and two are known
to have survived today. Bronllwyd at
Bressingham is still working but so altered as to
be almost unrecognisable. Only the motion,
smokebox and chimney are original. The cab has
gone and the boiler comes from another engine.
An ugly steel plate as also been added to the front
buffer beam. The other was on static display in
Siam in 1983, beautifully preserved but rebuilt as
an 0-6-2 to increase coal capacity. However, the
rest of it looks very much as original.

The military Class Gs were sold off at the end
of the war and went all over the world. Some are
reputed to have gone to Australia and it would be
very interesting if anyone there knows what hap-
pened to them. Both the Class Ps which went to
South Africa in 1924 and 1926 have been pre-
served. They are on static display, one in the
town of Nigel and the other in Gold Reef City,
the big Gold Mining museum outside
Johannesburg. Another was known still to be
working in India in 1992, though much modified
with an increased tank capacity.

These engines were both designed by Robert
Hudson Ltd., of Gilderstone near Leeds. This
well-known firm of light railway engineers main-
ly concentrated on rolling stock and track; in
1911 they engaged Hudswell Clarke to build
their engine designs. Eventually there were 16
different designs which Hudswell Clarke called
the Class engines. They are a lovely collection of
small machines, mainly well tanks either 4 or 6
coupled, inside or outside frames.

It seems surprising that, apart from the mighty
Dolphur, model engineers have neglected this
builder. The class engines are very similar to
Ornestine and Koppel engines, which have a

large following, and a lot of the original works
drawings still exist. They are simple and robust,
not difficult to build and a joy on the track. Very
powerful and, being so heavy, at around 1!/2cwt
with no carrying wheels, almost unslippable.

Design

The Class G was first met in Industrial Railways of
the South East (published by Middleton) and I
thought how attractive it was. Then came the piece
of luck that is essential when building from
scratch. I saw copy of R. N. Redman’s book
Hudswell Clarke & Co. A pictorial Album of
Narrow Gauge Locomotives on a bookseller’s
stand at an M. E. Exhibition. This delightful book
gave, not only nine photos of the G, from all
angles, but also the clue to finding the original
works drawings. The story is that when the compa-
ny closed in 1972 some of the drawings first went
to Hunslets and, most of them, ended up in the
Leeds Industrial Museum. But they were very
unsoried by the time they got there, so locating any
particular drawing was very difficult. However, the
museum could not have been more helpful and
even managed to find the GA drawing and a num-
ber of others relating to the valve gear.
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Hudson Hudswell G Class.

My aim is for a reasonable ‘look-alike’
which, above all, works well and is a pleasure to
drive. Thus bits of existing designs are used
together with the castings which correspond,
provided they are well proved on the track.
Castings can be adapted especially if they have
large machining allowances.

As much as could be expected was available
for the G, but the P was very different. When |
wrote to the museum I got a very stiff reply. This
came from a division of the Leeds Leisure
Services who had taken over. They stated that
they were engaged, in 1997, in a project with the
West Yorkshire Archive Service to sort the
archive and, perhaps, ultimately transfer it to
them. They stated that they also had had prob-
lems with claims for intellectual rights over some
of the drawings and thus were not confident of
being able to reproduce or pass them on. I am
told that this situation has now changed.

Fortunately Ron Redman came to the rescue
and provided a copy of Locomotives
International issue No., 21 of 1993. This well-
produced glossy magazine includes a most inter-
esting article and seven good photos, all about
the Sub Nigel Gold Mine Railway, plus a plan of
the track and a lot of history. In addition, he gave
me a copy of the original specification sheet for
the Class P which was sent to prospective cus-
tomers by Hudswell Clarke. These photos, the
line drawing in the customer’s specification sheet
and the information given there together with the
details of the Class G, similar in so many ways,
gave enough to work on.

Simple sturdy frames.

Sin. dia. boiler with no frills is the Maid of Kent
design by LBSC. This was used for my Adams
135, so it was casy to chose as the basis for the
boiler of the G. The P-Boiler grew out of the G
with a wider firebox and longer from backhead
to front tubeplate.

When it came to the cylinders and valve gear,
slide valves on top connected to Walchaerts was
all that was needed and one outstanding example
of that is the Simplex. Even if you think it should
be dubbed “The Waz of Never Wassies™ because
it is a model of nothing, when properly built, it is
a very fine machine in its own right.

A free steaming boiler connected to the right
sized cylinders with a straightforward valve gear
and, above all, the correct sized wheels for Sin.
gauge. Although I have not built this engine | had
plenty of experience in maintaining the club’s
example and had no hesitation in choosing it. So
all the Simplex castings were used except for the
dome and the firebox door. But a note of warning
must be given when ordering:

The cylinder casting must have no ports cast in
as the lateral inclination of the cylinders in both
engines brings the line of valve ports to a differ-
ent place as compared with the Simplex. This
was forgotten when the second set was ordered
and it caused a lot of bother.

Not much in the way of drawings for scratch-
built engines is done except for a general arrange-
ment, side and front elevations and various bits of
detail which are completely new to me. For exam-
ple, the narrow gauge coupling rods. The boiler of

course needs a drawing for the builder to work on.
The cylinders, pistons and valves, as well as the
geometry for the valve gear, come straight out of
the Simplex book but heavily modified to accom-
modate the inclination and the different profile.
The lifting arrangements are also very altered.

Frames

The sort of problems which will be met in build-
ing an engine can be estimated by a look at the
frames. Complicated, curved and full of holes
usually mean a difficult engine to build. When
rescarching the Class P the Dukedog series in
Model Engineer were studied. They are quite
horrifying, double and resembling a dromedary
with spinal curvature. No wonder the only exam-
ple I have ever seen won a Gold Medal.

The frames for these two engines are extreme-
ly simple. Rectangular with the three slots for the
horns and a step at the back end for the cab floor.
The G differs from the P in that it has two steps
down from the high frames which accommodate
the well tank. The only cut out is the lozenge
shaped hole under the cab.

The massive crash bars under the frames are
a fine feature and most useful for a ground
level 5in. gauge engine. My two were built for
my garden railway where the track is well in
keeping with the sort of metals which these
engines were built to run on. They have saved
heavy damage to both models when they fell
from bench height to the floor in two separate
incidents, before I learnt how to handle them. ’

In the accompanying table

the dimensions of the engines
are set out showing what they
were, as far as could be ascer-
tained and what they should
have been, scaled down.
Finally, how they turned out
when built. Most of the P fig-
ures have been found by pro-
portioning the line draw draw-
ing or photos from the size of
the wheels and length of the
wheelbase. These are marked*

Two features emerge, firstly
how small these engines were,
with very short wheelbases,
and secondly the long over-
hangs. The latter fact was one
of the main difficulties to
overcome, which if unsolved
would lead to instability on
the track.

Starting with the boiler an
outstanding straightforward

Actual Scale !/s Models as built

G P G P G P
Gauge 2fi. 2 or 2ft. 6in.| Sin. Sin. Sin. Sin.
Cylinders 6!/2 x 12in. | 812 x 12in. | 15/16 x 23/8in. 111/16 x 23/8in. 1122 x 21/8in] 11/2 x 2!Rin.
Wheels 23in. 24in. 45/gin. 43/4in. 43/8in. 43 /gin.
Frames:
Length 13fi. 4in. 15ft. 3in.* | 33in. 36!/2in. 333/8in. 34!/16in.
Depth 2ft. 41/2in. | 1. 5in.* 53/4in. 33/8in. 51/2in. 4in.
Width
(inside) 1ft. 83/8in. | not known | 4in. - 4!/8in. 71 /16in.
Boiler:
Diameter 2ft. 112in. | 2ft. 4in. Sin. 59/8in. Sin. Sin.
Length
(front t.p.
to backhead) 7ft. 8in. 9ft. 8in.* 183/8in. 23in. 19in. 20in.
Height from
Track:
Boiler Top 4ft. 6in. 3ft. 9in.* 11in. 9in. 103/4in. 10in.
Chimney Top 8ft. 6in. 8ft. 7in. 20in. 20in. 21%4in. 213/8in.
Cab Top 7ft. 11°/4in.| 8ft. lin. 19in. 19in. 20'/8in. 21lin.
Wheelbase 4ft. 2in. 41t. Bin. 10in. 11in. 95/8in. 103/16in.
Approximate overhangs including cab (P) Back 13 7/8in. 137/8in.
and substantial NG couplings Front 97/8in. 93/8in.
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Wheels and suspension

These require some planning due to the long
overhangs. The castings used were the 17 spoke
Simplex castings with seven spokes cut out for
the G to give the nine spoked wheel as per the
original. The tenth spoke remains completely
hidden by the narrow gauge coupling rods and
gives extra strength. The horn castings are those
often used for the Simplex being 3/4in. wide. All
the springing is above the axle box which is a
great advantage for engines with low slung
frames which are going to be run on rough track
at ground level. The leading intermediate wheels
have no flanges, as in full-size, so both can easi-
ly negotiate curves of 16ft. which exist on the
reversing triangle in my garden.

The suspension was developed by trial and
error. The long leaf springs built with spring
steel only were totally inadequate. The final
solution was three leaves made out of 3/8in.
wide spring steel with 6, 4, and 3 lengths of
spring starting from the bottom. On top of these
are three pieces of rigid !/16in. mild steel . Thus
only three of the leaves bend at their extremi-
ties. The spring pins are split in the middle run-
ning into a top hat type fitting with two stiff
springs around each other for the leading
wheels.

On the leading intermediate wheels there is
only one spring thus giving differential spring-
ing which is essential to prevent gross rocking
with such long overhangs. The springs are
stainless steel safety valve springs with 3/16in.
bore and a hefty coil spring round them with a
5/16in. bore. The 2BA bolt through the leaf
spring pivot is naturally screwed up hard to pre-
vent the spring rocking fore and aft.

The driving wheel springs are the same as
the leading axle with the top hat fitting the
other way up and a hefty screw thread on the
upper half which can be screwed down to
equate the tension on the leading axle, which
also has the leaf springs on it. This works and
the engines are steady on the track despite the
short wheelbases and the long overhangs. The
photo of the completed frames and motion
gives a good idea of the suspension.

Motion

This is built on the basis that the important part
is the assembly between the valve crosshead and
the drive pivot at the bottom end of the expansion
link. Provided the geometry ofthis is right it does
not matter how far the cylinder or the driving
axle is away, so long as the return crank is the
right length and properly set. Of course the
length of the eccentric rod must be found by the
usual method. So the Simplex book will give the
dimensions needed and it is only a matter of fit-
ting it in and beefing it all up to 1/5 scale. The
piston rods are 3/16 inch.

A number of drawings were created of a poor
quality, but they were perfectly adequate. They
include the motion brackets expansion links,
crossheads cylinder front elevations and port-
faces. The lifting arrangements are a little daunt-
ing in prospect. However, it all fits in if the
motion brackets are fabricated from !/8in. steel
plate and the lifting link pins on the radius rod
are placed !!/16in. from the die block pin centres.
The crossheads must be no longer behind the
gudgeon pin centres than !/2 inch. The
weighshafts are a bore as they demand to be
located either all mixed up with the leaf spring
pivot bearings for the P or the aft end of the same
springs on the G. From the photos it can be seen
that the lifting arms are reversed and reach over
the motion brackets on the P. They had to be
longer than the scale originals.

The inclination of the cylinders fore and aft
and laterally do not pose any great problems and
are very much a matter of choice, except for the
lateral inclination for the G. This is required as
the space between the frames is completely filled
by the tank. Thus steam and exhaust must come
out of the cylinder and valve chest between those
and the frames. The exhaust coming out of the
middle of the cylinders is the determining factor.
A fabricated bend was made and set the inclina-
tion which was !3/16in. from the top inside corner
of the port face to the frame.

When setting out the lateral inclination of the
cylinders there are three dimensions to be main-
tained. The 13/8in. lateral displacement of the
centre of the cylinder bore from the frame, the

P class in 5in. gauge.

T/16in. further displacement to the valve rod and
the vertical distance of !/2in. of the valve rod
from the top of the port face. It sounds very com-
plicated, but it is not difficult when laid out on a
piece of paper. The cylinders are naturally rotat-
ed round the piston rods.

The P’s cylinders were easily inclined by
machining the bolting faces of the castings as
there was so much fat. The G needed machined
pieces of angle let into the ends of the cylinder
blocks holding them at the correct angle and
bolted outside the ends of the block to the
frames. Thus the positioning of the cylinders on
the frames is not a difficult job as the frames can
be drilled through the holes on the mating faces
of the angle with the cylinders clamped in place.

As in all scratch building a facility for drilling
holes from inside to outside of 5in. gauge frames
is essential as the exact location of components is
seldom decided in advance. The P cylinders
attached with 2BA bolts very much need this.

The narrow gauge coupling and con rods are a
joy as, provided they are deliberately made the
wrong length you don’t face the awful moment
when the wheels won’t go round when first fitted,
or your pistons hit the cylinder ends.

They consist of a 3/4in. square axle box with
a !/16in. deep flange 3/32in. wide all round and
9/16in. bored holes to carry a bronze bearing.
They are mounted in a rectangular hole and are
set with fitted spacers. So, if they are all made
too long towards the central wheel axle it is an
casy job then to file out the extra metal until
the wheels go round. Then make the final spac-
ers on the outside end and complete the profil-
ing so that the shoulders are in the right place.
The con rods were treated in the same way,
made too long and then shortened. The only
difficulty was making myself leave the rectan-
gular holes long enough in the first machining
so that a large spacer was needed. They do
show a lot on the originals.

The con rods are treated in exactly the same
way being first made to hit the cylinder covers
then shortened. The axle boxes are made in sticks
on the milling machine chopped off with a slit-
ting saw, drilled and bored and then the best of
the sticks selected.

Saddle

These are ad-hoc steel fabrications and seemed to
be interminable when building. A casting would
be a great help but it would have to be very wast-
ed on the P as it would be otherwise very heavy.

Main steam and exhaust pipes

The steam and exhaust pipe arrangement for the
P are based on the Simplex as per the book. A
straightforward T for the exhaust and the steam
pipes leading to the two !/4in. stainless steel
radiant super heaters (Paul Gammon) attached to
them with the usual large union fittings. The G
was completely different and by no means easy.
Fortunately the very long chimney forgives lack
of alignment of blast pipe and blower ring with
the centre of the petticoat.

The whole arrangement is in three pieces
starting with the fabricated screwed-in fitting
which takes the exhaust through its first bend to
the vertical. A flange then attaches the fitting to
the exhaust pipe which then turns through
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90deg. over the frames and is finally silver-sol-
dered into a brass fitting into which the blast
pipe is screwed.

The outside steam pipes on the G are joined to
the steam chest by a screwed fitting to a flange
and then another length of pipe joined to the
superheater with another flange inside the
smokebox. This flange can be removed from out-
side the smoke box and the rectangular covers
through which the pipe passes are made airtight
by a large Purimachos seal.

One small joy of this arrangement is that the
1/4in. stainless steel pipe takes a 2BA internal
thread very nicely. Thus the removal of the
external steam pipe and a 2BA bolt is all that is
needed for boiler testing.

Boilers

Both the boilers were built by Western Steam.
The G by the Late Ron Walker and the second by
Ms Helen Verall, who has the final drawings and
details of materials. They are both wonderful
pieces of boiler-making and very fine steamers.
They are really a Maid of Kent boiler with rec-
tangular traction engine type fire boxes. The G
has an asymmetric foundation ring. The outer
wrapper being 5in. wide with a foundation ring
1/2in. wide down the sides and */8in. across front
and back, giving a 5 x 33/4in. outside measure-
ment firebox. This sits on top of the frames with
the firebox extension between the frames. Two
1/2in. superheater tubes and 3 x 7/16in. dia. tubes
comprise the top row with 6, 5 and 4 x 7/16in. fire
tubes beneath them. The dome ring casting is the
Maid of Kent’s machined to the Maids dimen-
sions. The P boiler sits on substantial picces of
angle attached to the frames. The firebox here is
symmetrical with a 3/8in. foundation ring all
round. Again it is mounted so that the firebox
extension sits down between the edges of the sup-
porting angle. The P is only lin. longer than the
G between tubeplates so that the smokebox for
the P is rather long, disguised by extending the
boiler tube.

The alterations between G and P were kept to
a minimum as the G had turned out to be such
a fine steamer. So !/4in. wider firebox has sup-
ported a lin. longer barrel as they are as good
as each other. The backheads are conventional
with a 1!/2in. firehole with correct? laterally
sliding fire doors. The P differs from the G
only in that the P has the extra bushes to take
the boiler feed, the G being fed through the
sides of the barrel.

The regulators are the same, a vertical slide
letterbox which is easy to make, the idea coming
from the Butch drawings and it works well. I
deliberately make them with a long dead rotation
to begin with so that a better seal is obtained.

Tanks and cab

A well tank is not easy. To start with it is a box at
the front narrowing to a rectangle which is shal-
lower to get above the axles. Both engines have
rectangular additional tanks in the bunkers. The
G tanks are filled through the coal bunkers,
which are open to the sky, with the filler caps dis-
guised with coal. There is no way to know how
much water is left in the G's tanks as they are
stepped and displaced from each other. So a pro-
tected sight glass has been fitted down the back

Final livery is from Merstham quarries.

of the cab. The P has a gauge on the back of a
bunker. The hand pump for the P is inside the
right-hand bunker tank which is a straightfor-
ward installation. The G is under the cab as it
must be as low as possible to be much use. They
are both redundant axle-driven pumps removed
from earlier engines. Double acting, and they
make fine hand pumps, but the pipework is elab-
orate. Piping up the G is a nasty job as the water
must be taken from the bottom of the well tank.
Three pipes to be fitted for the pump and two
injectors. This was the job which caused the
crash off the bench, fortunately my hands and
feet were not involved, but only just. The cabs are
up to the builder and not difficult. These are
made to be removed as easily as possible.

Liveries and historical
modifications

The G must have been black when in W.D. ser-
vice with a simple W.D. number on the cab. The
green with white lining and legend is correct for
the two which ended their lives in the Merstham
quarries. 1 have spoken to a man who used to
drive them and still lives in Redhill.

The P went through many changes and per-
haps the best indication of the colour is David
Shepherds painting ‘On the Sub Nigel in the
Transval’, 1962. Good copies of this painting can
be obtained from the West Somerset Railway.
From this my green is a little too dark and of
course at that stage Tiger Stripes had appeared on
the buffer beams. Later a car touch-in black and
yellow was added round the legend.

Modifications of narrow gauge engines are an
owners disease. What a fine example of that is
Bronllwyd at Bressingham. Most of the modifica-
tions carried out to both these engines were to
provide more coal or water capacity. The Gs at
Merstham remained little altered at the end of
their lives. The only modification identified being
the removal of the brass displacement lubricator
from behind the chimney and the fitting of a
mechanical lubricator on the right-hand side.

The Ps were very modified. A bucket shaped
bunker was added at the bottom of the cab at the
back. The sand box had been removed and a
steam generator added to feed the headlight. A
large steel plate had been fitted under the cylin-
ders, attached to the bufferbeam and extending to
cover the drain cocks. It was this modification
which caused me to increase the inclination of
the cylinders to get the drain cocks a little high-
er. | also moved the crash bars a little to help with

this problem. Two handrails were added on the
bufferbeam and, I think, the bufferbeams were
extended sideways. There was also a large tool-
box door on the bottom front end of the left-hand
bunker which was added.

The future

Class P is obviously valued in South Africa. 1
have seen the engine in the Museum but [ do not
know what state the Nigel engine is in. The Gold
Reef City engine was well painted a darker green
but a lot was missing, most of the brass fittings.
But the G deserves special treatment. We must
consider ourselves lucky to have a working
example still existing and be grateful to the own-
ers at Bressingham for that. However, these are
historic, indeed heroic engines and I do think the
class should be better preserved than the present
condition of this engine. They were used to carry
trench making materials, food, guns, ammunition
and even soldiers up to close behind the trench-
es. What they brought back must have been
dreadful. I wonder how many soldiers owed their
lives to a speedy evacuation behind one of these
when badly hurt.

Would it be out of place to suggest that
Bronilhwyd might be restored to its original condi-
tion? Perhaps a subscription might be raised for
this purpose. Nothing would please me more if
model engineers wanted to build one of these,
especially the G. That took two years and five
months to build including plans and the P was fin-
ished before the boiler certificate for the G ran out.

They are both very basic engines with only the
essentials present. Indeed a friend of mine who
knew said the G looked like an engine

built by an accountant; and that is precise-
ly what it is!
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EDWARDIAN ELEGANCE:
THE GREAT ORME
TRAMWAY

Ron Isted

continues the saga of this
fascinating, British engineering
masterpiece.

@Part Il continued from page 156
(M.E. 4279, 4 August 2006)

n order to find out just what Henry Sutcliffe
I got up to, we need to move forward a quarter

of a century to 23 August 1932. Just after
midday on that fateful Tuesday, Driver Edward
Harris was descending the lower section with car
No. 4, laden with holiday makers, in addition to
which, and contrary to company regulations, the 12
year old daughter of a tramway employee,
Margaret Worthington, was travelling with him on
the front driving platform. She was returning home
after having delivered a packed lunch to her father,
on duty up at Summit Station. At the steepest part
of the gradient near Black Gate, the steel drawbar
attached to the haulage cable suddenly fractured
without warning. Instead of being brought to an
immediate halt by means of its emergency brake,
the car broke loose from the cable and, despite the
application of both wheel and slipper brakes,
accelerated rapidly until it left the rails on a reverse
curve and hit a stonewall. With great presence of
mind, Driver Harris grabbed the young girl in his
arms and jumped from the vehicle, but tragically, it
lurched over, crushing both of them against the
wall. He was killed instantly and young Margaret
died later in hospital, while ten passengers were
seriously injured, largely as a result of being struck
by a cascade of coping stones as the car scraped
along the wall.

At the Ministry of Transport Inquiry, it
transpired that the drawbar had fractured because
no proper metal specification had been sent to
the manufacturers. Neither had they been
informed of its intended use and had fabricated it
from a heat-treated alloy steel called Vibrac,
quite unsuitable for the purpose. One might
wonder why, in view of the lack of information
supplied by the tramway company, no one from
the firm had thought to check with the company
before actually making the item, but this question
was apparently not asked at the Inquiry. One
disturbing revelation that did come to light was
that the drawbar on car No. 5 had failed only two
days earlier, but the vehicle had fortunately been
brought safely to a halt. In spite of the potentially
serious consequences, this previous incident had
been completely ignored and none of the
drawbars on the other three cars had been
inspected for possible flaws. A brand new one of
the same type had been fitted to No. 4 as recently
as 15 August. After just one week in service, its
initial 3/4in. thickness was found to have been
reduced by no less than 1/8in, due to what
Manager Sutcliffe referred to as ‘surface
rubbing’, This startling fact would not have been
discovered if Lt. Col. E. P Anderson, who
chaired the Inquiry on behalf of the Ministry of
Transport, had not insisted on the remains of the
fractured drawbar being produced by the police.
Finally, most seriously of all, the Inquiry
discovered that “cars Nos. 4 & 5 had been
operating for the last 26 years without their
emergency braking system”, as Henry Sutcliffe
had had the cam-teeth removed soon after his
appointment. He had also disconnected the

governor on the steam winding engine, an
equally foolhardy and potentially dangerous
course of action.

As a direct result of these horrific revelations
at the Inquiry, the Insurance Company not
unnaturally refused to foot the £14,000 bill for
claims from injured passengers and after one of
them had obtained a writ, a Sheriffs Officer was
called in to take possession of the entire system
and post notices of the sale of the line, in order to
pay off the claimants. The tramway company
immediately went into liquidation, though the
creditors agreed to continue with trials of a new
emergency brake, but only in order that the
tramway could be sold as a going concern. It was
finally sold in December 1934 for just £5,600,
having cost nearly £20,000 to build 32 years
earlier. The new company was known as the
Great Orme Railway Ltd., although the lines
remained legally a tramway and tramroad.
Throughout this traumatic period of upheaval
and change, guess who remained as manager and
actually continued in the same job until he retired
in 19457 As far as [ can tell, Henry Sutcliffe
appears to have received no official reprimand
whatsoever, ‘The Management’ being blamed
entirely for the disastrous breaches of
regulations. One very odd co-incidence is that
one of the six directors of the new company was
one Arthur Sutcliffe, described in the relevant
documents simply as *a gentleman’, but whether
he was related in any way to the manager of the
tramway | am unable to say. Margaret’s father
also continued to work for the tramway and one
can only try to imagine his feelings in future
dealings with Henry Sutcliffe.

@E

symbol below on 15 Sept. 2006 (photo: Ron Isted).

The ‘Give Way’ sign near Black Gate with the steam driven locomotive

i S

The end platform and entrance to the central saloon of No. 4 St. Tudno on

— [

15 Sept. 2005 (photo: Ron Isted).
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At this point, | would like to emphasise that
this is the only fatal accident in the line’s 103-
year history. When you consider that not far off
15 million people have used the tramway since it
opened, it becomes obvious that you are in very
much greater danger in your own home (or
workshop) than riding on the Great Orme
Tramway! In any case, with today’s rigorous
annual checks of every detail of rolling stock and
infrastructure by the Railway Inspectorate, any
breach of safety regulations would very quickly
come to light. Digressing slightly, but still on the
subject of safety regulations, | was somewhat
amused on my recent visit by the ‘Give Way’
signs for road traffic that stand not far from the
site of the 1932 accident (photo 5). Ironic really,
as the one form of mechanical motive power
forbidden to the G.O.T by its original 1898 Act
of Parliament was steam!

The new emergency brake comprised four
skids with steel teeth, mounted beneath each
vehicle, which automatically bore down on the
concrete road surface either side of the running
rails if the speed exceeded 6!/2 miles per hour.
The main difference from the previous system
was that it was controlled by a governor and
depended on speed instead of changes in tension
on the drawbar. On 23rd March 1934, car No. 5
was loaded up with scrap iron and gave a
convincing demonstration of the new brake,
bringing the car smoothly to a halt in less than
half its own length. After a further test by the
Ministry of Transport (which had replaced the
Board of Trade Inspectorate), both sections of
the line were finally permitted to re-open on 17th
May 1934, having been closed down for almost
21 months. Because the new brake operated on
the road surface, the original slipper brake,
together with the associated handwheels, were
removed from cars 4 and 5, as the efficacy of the
emergency brake would have been reduced by
any application of the slipper. They are, however,
retained on Nos. 6 and 7 on the upper section.

A miniature version of the Great Orme
Tramway could be just the job for the model
engineer who would like a rail system in his
garden, but is put off by the thought of the
earthworks required to iron out the gradients!
Most model tramways, whatever the gauge of the
prototype, are built to 3!/2in. gauge, which in this
case produces a nice round figure of lin. to the
foot. However, one word of warning: if you wish
to reproduce the system exactly to scale as
regards length and grades, you will need a garden
over 400ft. long combined with a change in level
of about 45ft., of which roughly two thirds
should be in the first 200 feet! But of course, a
highly successful and convincing looking version
could be installed in a far shorter length. The
design and installation of the track and conduit
for the lower section would be a very interesting
exercise, but I would suggest it would require a
substantially over-scale thickness for the
concrete infrastructure, in order to avoid a never-
ending battle with the elements. As we have seen,
the winding house can be powered by either
steam or electricity, depending on the period
modelled. Unfortunately, few technical details of
the steam plant seem to have survived, a fact that
may help to silence a few of those armchair
critics who cannot wait to air their superior

No. 5 St. Silio ascending the 1 in 3.8 gradient near Black Gate on 15 Sept. 2005 with one passenger
(photo: Ron Isted).

knowledge - although on second thoughts I doubt
it. All the publications I have consulted also state
that no photographs of the steam haulage engines
are in existence, but thanks to the kindness of a
current member of the tramway staff, Danny
Jones, 1 can say that this is not so. Mr. Jones’
brother-in-law took two excellent photographs of
the larger Musker engine (then operating the
upper section) in the early 1950s, and he has very
kindly supplied me with photocopies which I
would willingly lend to anyone seriously
contemplating building a model of the tramway
in the days of steam operation.

The vehicles themselves are basically simple
wooden boxes with steel frames and steel
reinforcing panels, but I am certainly not
competent to advise would-be constructors on
how to build a miniature version. 1 have,
however, listed an excellent book on miniature
tramcar and tramway construction in the
references at the end of the article, and a few
more constructional details of the full-size
vehicles may be of assistance to potential
builders. The entrances from the driver’s
platform to the central saloon (photo 6) consist
of a fixed half glazed panel at either side plus a
sliding entrance door, also half glazed. In later
years, safety rods were fitted on the driver’s side
of each window, three rods on Nos. 6 and 7, the
upper section vehicles, and two on Nos. 4 and 5.
Other later additions, to Nos. 4 and 5 only,
included water tanks at each end, operated by a
foot control, to water the track on the sharp
curves of the lower section, and dog-gates,
locally referred to as cow-catchers, extending
over the entire length beneath the body between
the boarding steps. I'm sorry to say I do not
know when these modifications were carried
out, but they were certainly there when 1 first
visited the line in 1955, and probably pre-date
World War II. More recent additions to all four
cars include the platform side-doors mentioned
above, and the radio control antenna fitted to the
bottom front corners of all bogie frames, both
dating from 1990/1.

The colour scheme of the vehicles when the
line first opened is not known for certain, but
carly hand-coloured postcards show a deep
yellow for the body, with white roof and
lettering, with the number only on the side,
directly below the first window pillar from each
end. The words *GREAT ORME TRAMWAYS®

(in the plural) were on the same level as the

numbers, between the three central window
pillars, as shown in fig. I. Lettering was serif,
with the initial letter of each word somewhat
larger than the rest, but I am not sure of the exact
sizes: scaled off wvarious early and rather
indistinct photographs, they appear to be about
7in. and 6in. respectively. The two upper section
cars, Nos. 6 and 7, carried the same lettering,
even though they operated on what was legally a
tramroad. At an early point in the line’s history,
royal blue became the main body colour, with
what appears from contemporary photographs to
be black panel edging separated from the blue by
a thin (white?) line, and at a later date, the
numbers appeared additionally on front and rear
panels. When the new company took over
operations for the 1935 season, the lettering was
changed to *GREAT ORME RAILWAY’, and
this remained standard until the 1970s. The main
body colour became darker and darker with
successive re-varnishing and by the time I first
saw it in 1955, it could best be described as very
dark brownish blue. In 1962/3, all four vehicles
were stripped of their many coats of paint and
varnish, to be repainted in the original royal blue
with black lining. Roofs, numerals and lettering
(still “‘GREAT ORME RAILWAY") were white,
while trolley poles and everything below the
footplate were black. The interior of the saloon
was dark brown with a white ceiling. A few years
later, the scheme was changed to a more upbeat
two-way combination of blue and cream.
(officially referred to as ivory): body panels were
blue, lined round the edge in cream and divided
into two by an additional cream line along the
horizontal centre moulding, while upper works
were all cream. The numbers were now centred
just beneath the front and rear window spaces in
the upper side panel, and those on front and rear,
although the same size, were positioned slightly
higher. The lettering was changed to ‘GREAT
ORME TRAMWAY" (singular!) in serif capitals
of uniform size with a decorative scroll either
side, and centred in the lower blue body panel,
i.e. well below the level of the numbers. Roof,
ironwork details and everything beneath the body
were black, as was the vertical corner edging of
the saloon body.

With the complete refurbishment of the system
from 1990 onwards, came the striking current
colour scheme, officially described as orient blue
and gold, although it incorporates an almost
equal amount of black and white (photo 7). The
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main body panels and side doors are orient blue,
with no horizontal dividing line, but lined round
the edge by a broad gold band with a narrow
one inside it. Corners are in-curved, with a
decorative figure outside each one (photo 8).
The wehicle number appears only on the front
and rear panels, in gold shaded to the left and
below in a lighter blue and the side panels are
lettered as in the previous scheme, but in larger
serif capitals with a gold filigree each side
(photo 9). In passing, No. 4 has no lettering on
the left side at the time of writing, as some
repair work was required recently on the body
panel, which entailed rubbing down the
paintwork. As all the sign-writing is done by
hand, an expensive and time-consuming
business, the lettering will not be replaced until
the end of the current (2005) season. The initial
letters of each word are larger than the others, a
pleasing reminder of the original 1903 scheme,
although today’s lettering is more than twice the
size of that of a century ago. Everything below
the footplate is black, as are the platform
ironwork, the roof and the now disused trolley
poles, which have been permanently swung
round across the centre of the roof. Otherwise
the upper works are black and white, with the
exception of a narrow blue panel just below the
roof, on which is inscribed the name of the
tramear in gold letters, all four having been
named after saints: No. 4 5. Tudno, (photo 10),
No.5 St. Silio, No.6 St. Seiriol and No.7
St. Trillo.

Now it will be fairly obvious that the above
names refer to Welsh saints, but some of our
cagle-eyed marine specialists may have spotted
that they are also the names of ships belonging to
the former Liverpool & North Wales Steamship
Co., and I cannot resist the temptation to go off
at a tangent by including a photo of the nautical
St. Tudno, (photo 11). She (or he) was an elegant
318ft. turbine steamer, built in 1926 by Fairfields
and capable of 19 knots, which spent most of her
life on the Liverpool - Menai Bridge/Llandudno
run, although I was fortunate to travel on her on
a day excursion from Llandudno to Douglas, Isle
of Man, when [ photographed her in 1955. She
survived until 1963. My only (flimsy) excuse is
that I hope to include an Edwardian turbine
steamer in this series of articles, but for now I
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The front of No. 4 St. Tudno in Victoria Station on
15 Sept. 2005 (photo: Ron Isted).

will merely apologise for this watery and
completely unjustified diversion and return to the
rail-bound Saints of the Great Orme Tramway.
Since 1949, the tramway has been operated by
local government, initially Llandudno Urban
District Council, then Aberconwy Borough
Council, through its trading arm, Grwp
Aberconwy and currently Conwy County
Borough Council. Unlike so many government
run commercial concerns, the council very
obviously has great faith in its unique line and has
proved it by putting its money where its mouth is.
An ambitious, (and expensive - around four
million pounds), investment programme has seen
complete track renewal, rebuilding of all three
stations, total refurbishment of the four
centenarian passenger vehicles, replacement of
the communications system, and more obvious to
the general public, the use of the most eye-
catching colour scheme in the line’s history,
together with smart matching uniforms for the
staff introduced for the 90th birthday celebrations
in 1992, Incidentally, at the centenary
celebrations ten years later, the Llandudno Town
Band was once again present to play the National
Anthem, just as it did on the opening day in 1902.

The current owners have also made a
determined effort to advertise the line to a
greater extent than at any time since it first
opened, and have expressed their intention of
making the Great Orme as famous as the San
Francisco system, so perhaps the Welsh at least
are finally overcoming the ftraditional British
distrust of publicity. The original Act of
Parliament of 1898 stipulated a fare of 6d,
(2!/2p) single and 9d, (just under 4p) return,
which by 2005 had become £4.50 return, single
fares being discontinued. Now, before you throw
up your hands in horror at this increase of
12,000% over the last 104 years, may [ just
remind you that when Arthur Drummond
brought out his famous round-bed lathe around
the time the Great Orme Tramway first opened,
the price, complete with a generous number of
accessories, was - wait for it - £5.
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Keith Wilson

continues work on this project but
starts with some notes on insults
and overhang.

@PFart XXIV continued from page 163
(MLE. 4278, 4 August 2006)

s might be expected - it happens to us all
A- over the ages | have collected a number
of compliments and insults. It is not
always easy to decide which is which. But one of
the best was to hear a comment from the
chargehand of the factory assembly departments.
“The thing I like about Keith is that if he gets
it wrong, he always holds his asse out for
kicking". A complement, for sure. Another one
was when | was giving a talk to a model
engineering club, when I was introduced as a
“living legend”.

Whether my eldest son was justified in adding
the prefixes “barely”, “almost” or “just about”
on various occasions is a case for imagination.
But he forgot “unfortunately” and “regrettably”.
Any questions?

Overhang

My reader(s) will have noticed the big overhang
towards the rear of the locomotive. It would be
possible to put in a trailing pony truck or
something similar; but as far as weight distribution
is concerned I don’t think it necessary, for those
cylinders near the front, to mention nothing of the
smokebox and boiler, are pretty heavy. Also, any
trailing truck would reduce the affective adhesion
of the driving wheels.

I mentioned this many years ago, (and was
‘hauled over the coals’ by some well-meaning
folk who were not so mathematically informed)
but a repetition will do no harm.

When a locomotive on straight track is pulling,
there are just two horizontal factors involved.

One is the pull through the drawbar, the other
is the reaction on the rails. These forces are
parallel, equal, and opposite. This results in what
is mathematically known as a ‘couple’. Now the
most important thing about a couple is that no
matier how we may fry, it can not be neutralised

LILLIAN
A NARROW GAUGE

LOCOMOTIVE
for 71/4in. gauge

Wilson’s Words of Wisdom:

The unexpected always happens.
J B S. Haldane

except by another couple, equal and opposite.
This first couple is trying to tip the locomotive
backwards. Since the locomotive does not tip
over backwards, this ‘secondary’ couple must
come from somewhere.

The only possible source of this couple is the
weight on the wheels. This manifests itself
through the centre of gravity.

The first couple s magnitude is decided by one of
the forces multiplied by the distance between them,
this distance being the difference between rail top
and drawbar. This couple applies everywhere in the
scene, no matter where we are. But, remembering
that a couple can only be balanced by its equal and
opposite, the result is the shifting backwards of the
effective centre of gravity; hence the locomotive
will tend to dig in its heels.

In the case of 0-6-0s, this amounts to a ton or
so and can be effectively taken from the front
driving wheels and put on the rear drivers, and
doesn’t make much difference. For locomotives
with any form of leading truck, be it pony or
bogie, this weight will largely come from this
leading device and manifests on the driving
wheels. For locomotives with a trailing truck
(Pacifics, Atlantics, Mountains, etc.), adhesive
weight comes off the drivers and onto the trailing
device where it is wasted - except for the rare
cases where a *booster’ is fitted to the trailing
device. | believe that the LMS or the LNER used
one of these on a Pacific (4-6-2).

This accounts, to some extent, for the
performance of the oil-fired 2-6-0 on the Great
Western when it ran the famous Bristolian for a

week, a locomotive very much smaller than the
usual King or Castle. The other main factors
were skill on the part of the driver and the fact
that this particular ‘Mogul® was oil-fired.
Generally speaking, oil-firing puts about another
50% on steaming capacity.

Back to overhangs

One problem is that there could be a lot of
sideways overhang when traversing curves. It is
not possible to calculate exactly how much, for
the sideways clearance of wheels, track etc. is not
easy to measure, but an idea of the said sideways
overhang can be roughly calculated. Treating
given dimensions as exact, with no side play, the
offset on the Liflian centre driving wheels is
0.0675in. for a 50 foot radius curve. This comes
out to about 0.801in. at the rear buffer plate, so
there is not a lot to worry about.

For those interested in calculating matters like
this, divide half the driving wheelbase by the
radius of the curve, remembering to work in the
same units i.e. all inches or all feet. Take the
arcsine of this result, and multiply the radius by
the cosine of this angle. Then subtract this result
from the radius and there is your overhang.
Alternatively, take the radius from the result and
ignore the negative sign that will shew; this can
make it a bit easier for those using pocket
calculators. If you use the ‘calculator’ program
on Windows set-ups, you might well find an
answer given to 32 decimal places!

If you want the overhang at the rear of the
engine, double the distance from the driving
wheelbase centre to the rear buffer plate and
divide by the radius of the curve. Find the arcsine
of this result and multiply its cosine by the radius
as above. Subtract the radius from this figure and
there is your approximate overhang. Not
accurate, but gives an idea. For those who don’t
know (or possibly do not remember!), the arcsine
of ‘x’ is ‘the angle whose sine is x". Remember

The spacers on the main drive centre crankpin

The fork-joint pivot and C-nut assembly on the centre wheels.
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that you are looking for a very small figure (the
overhang) from a large figure (the radius) and
will need to note quite a few significant figures
in your calculations. A point to note is that the
formula as given below automatically halves the
wheelbase figure, hence ‘double the distance
from the driving wheel etc.’

To allow for this overhang when considering
the coupling betwixt engine and tender, make the
hole in the rear buffer plate into a slot about 3in.
long, and the drawbar longer than it appears to
need, pivoting it to a point a few inches in front
of the buffer plate - a piece of flat steel welded
between the frames suggests itself. [ suggest you
aim at a gap ‘twixt engine and tender from 1.5in.
to 2in., which should cover your needs. Also put
the tender ‘pull-bar’ back from its front buffer
plate; it will help.

There is another way - harder - of doing
these calculations, using our old friend
Pythagoras and having to solve some quadratic
equations - [ admit that [ used to do it that way
- but it was only on writing this article that I
saw the easy method described. How often do
we miss the obvious?

For those good folk who have Excel on/in
their computers, enter the curve radius in
inches into cell Al, and the wheelbase in inches
into Bl. Enter the formula below into C1, press
‘enter” and in C1 will appear the approximate
overhang at the centre of the wheelbase. For
overhang at front or rear, instead of the
wheelbase in Al, enter double the distance
from centre of wheelbase to the front or back of
the engine. Once again, press ‘enter’ and front
or rear overhang will appear in CI1.
“Everything is easy once you know how" as
LBSC used to say.

Remember the famous (albeit false) statement
“To err is human, but it takes a computer to
really mugger things up” and the usual used
word is not “mugger”. As a check, the overhang
at the centre wheels of Lillian is 0.067503797in.
on a curve of 600in. (50 feet) radius, so if your
computer says something different then either
you have entered the formula incorrectly or
‘boobed’ on radius and/or wheelbase.

The formula is:

Overhang =Al- (Cos(Asin(B1/(2 x Al)))x Al

But it is not over-accurate for front or rear
overhangs, just gives an approximation on the
low side.

Remembering that the “scale” wheelbase (8in.)
would have an overhang of 0.0533in. at the
centre wheel, we have not seriously ‘sabotaged’
curve flexibility by increasing wheelbase to geta
good braking system in.

Why can’t you stop?

It might be thought (and it is in some quarters)
that a simple, powered continuous braking
system is as good as the slightly more
complicated automatic one. The trouble is, if the
simple system goes wrong (very easy, a tiny drop
of condensation or dirt in the ejector cone will do
it - very possible) you are brakeless, and you
don’t know it until too late! Also of course when
pulling children, little fingers can get where you
don’t want "em to; uncoupling of pipework is not
precisely unknown.

SECTION THROUGH MAIN DRIVING CRANKPIN.

WHEEL FACE

COUPLING ROD
.25" SPACER
CONNECTING ROD

.036 WASHERS

With the automatic system, if the ejector does
go on strike during a run, the brakes go on
anyway; recollect that the railwayman’s prime
directive is ‘fail safe’. If you can’t pull up a
vacuum before you start, then you won't start!
The same applies to the automatic air brake.

Lillian

A point that | missed in an earlier construction
article concerns the necessary clearance ‘twixt
wheel hub and inner side of coupling rods. There
are unlikely to be any great forces involved, but a
certain law of nature says that these two bits will
inevitably rub together. Result - exit any paint off
wheel hubs and peculiar patterns appearing on
said wheel hub. The inside of the coupling rods is
not normally visible to the onlooker, and is not
normally painted anyway. Although, as this is not
a scale copy of any given prototype this matter is
up to the builder. A thin washer is all that is
required as a spacer; | am using some 20 gauge
brass for this. A thicker washer or spacer will be
a boon between coupling and connecting rods -
see drawing.

There is not much point in me giving exact
measurements for this, for there are quite a
number of variables concerned and the thickness
is best left to *final tuning-up” before finishing.
It will probably be about !/4in. so as to allow the
centre driving wheel’s crankpin retaining nut to
clear the connecting rod and to bring the
connecting rod into alighment with the cylinder
centres. Another thin washer might well be used
between return crank and connecting rod on the
drive centre’s crankpin; however a certain
amount of side clearance here is not a handicap.

Incidentally, some needle roller bearings have
an oil-hole in the outer case but some do not.

For the first case, when you press or bond in
the race, ensure that this hole matches up roughly
with the oil-hole in the rod(s) concerned, in the
other case file or chip a small groove in the bore
of the rod so that oil shoved in at the top can get
out sideways onto the crankpin. Best for any such
grooves to be towards the inside of the engine. It
will find its own way into the bearing.

Do not on any account try to drill an oil hole in
the bearing if there isn't one, for the outside of
the race is very hard indeed and your drills will
just bounce off and/or break.

Problem

An unfortunate combination of circumstances
means that, for a while, my writings will not be
too much on the construction of Lillian. I am
slowly recovering from my recent operation,
perhaps best described as ‘a re-bore of lower
portion of spine’. Tricky. Operation successful,
recovery not over-fast; for [ still have to hobble
around with sometimes two sticks, workshop use
is spasmodic to say the least. Added to that is the
fact that we have to sell our house and move to a
bungalow - “one of those things sent to try us’.
Still, what can’t be cured must be endured, and
perhaps needless to state I will do my best.

I was intrigued by David Bennett’s letter in
M.E. 4278, 21 July 2006 re the matter of sharp
cutters. I recall handling a newly-sharpened 2in.
diameter end mill; it slipped neatly through my
fingers cutting quite deeply. It is a surprising,
almost unbelievable, fact that skin is nearly
impossible to cut by direct right-angle pressure, a
slicing action is needed.

That is why circus performers can walk on
sharp edge-up swords. Now, I strongly advise
anyone wanting to try this to be of the greatest
care, for errors would be very nasty. It is
possible to grip a brand-new double-edged razor
blade between thumb and fingers (sharp edges
against skin) and break it by crushing it until it
snaps under the pressure, leaving no visible
marks on the skin. Make quite certain that the
cutting edges are near-as-possible at right
angles to the skin - very important. I have done
it many times for demonstration purposes only
(no point in mere trickery) for it is worth
remembering that if for any reason you must
handle any sharp tools - plain cutting edges, not
sharp points - then a firm grip is best. Trouble
is if the pesky tool does slip, then you are up a
certain creek without a paddle. Thick gloves can
help, but the possible slicing action must be
avoided. You are not likely to hurt a milling
cutter by using ‘engineer's pliers’, even if used
on the cutting edges.

The photographs shew the fork-joint pivot
and C-nut assembly on the centre wheels, and
the view of the spacers on the main drive centre
crankpin. The locking taper pins are not fitted
so far.

@70 be continued.
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UK News

The use of a mechanical digger
made life easy when new power
cables were laid at Bournemouth

DSME earlier in the year. The
report comments, ‘“As quick as the
trench was dug, the cable was laid
and partly back filled”. The digger
even pushed a scaffold pole to take
the cable under the footpath which
made light work of what could have
been a difficult job.

Bradford MES had a stand at the
Harrogate exhibition with Michael
Gray’s Britannia and David
Brimacombe’s 4F both attracting a
lot of attention. Progress is being
made on the planned boating pond
with a proposal to exfract water
from the beck to feed the pond being
looked into.

The revised signalling
arrangements on the raised track at
the Ashton Court site of Bristol
SMEE are now complete and in
operation. A new signal box Ashton
Junction is nearing completion and
will be installed. Eric Lindsay is
putting the finishing touches to the
club 3in. scale Fowler traction
engine which will soon be available

for members to use.
Volunteers are being
sought to look after the
engine and “champion
its use by members ",

East Somerset SMEE had a
very successful running session at
the Bath and West Show this year
with 5,283 passengers being carried
during the event. The event saw all
the locomotives and rolling stock
pressed into service in order to keep
up with the demand for rides. The
other good news is that the society
has signed the lease on its facilities
and now has a home assured until
2029. Membership is  also
increasing with a net gain of four
members recently.

Work on Wilde Memorial, a 60
year-old locomotive at Edinburgh
SME has been taking place with the
locomotive being given “a complete
make over”. This includes the
locomotives third boiler and a new
regulator. The cylinders have also
been re-lined and the valve gear has
had an overhaul. The socicty also
had a stand at the Harrogate
Exhibition this year. Member
Norman Clasper gained second
prize in the locomotive section for
his A3 locomotive Hyperion.

We have received news of a
merger between two societies in

Dorset. Ferndown Model
Engineers has merged with another
local group, Big Boys Toys. The
merger will benefit both groups and
hopefully encourage more new
members to join the larger and more
viable group. Activities include slot
car racing, radio control cars and
lorries, 00 gauge railways, and 2'/2
and S5in. gauge live steam. The
group meets monthly, normally on
the third Saturday, at 2.00pm at the
House of Destiny Christian Centre,
25A Elliott Road, West Howe,
Bournemouth BH11 8LQ. Further
information can be obtained from
Secretary Ray Gardiner on 0781-
407-2041 and anyone wishing to
attend should contact Ray in
advance to confirm the date of the
meeting. We wish the new group
much success and look forward to
reporting its activities in the future.

The Guildford MES [6mm
portable track was taken to the Old
Kiln Museum at Tilford in April
and the visit was a test of the new
extensions constructed during the
winter. The extensions have given
much more room in the centre for
the operators and proved a great
success. This was followed by an
outing to the Merstham Show in
May where a continuous display
was put on for the visitors. Three

boiler tests were carried out at the
show due to members buying
locomotives at the l16mm
Association stand and wanting to
run them at the show. John Day
comments about using the chuck
upright on the rotary table and the
problems that occur when the small
piece of work is dropped and falls
through the chuck and into the T-
slot on the milling table,
necessitating removal of the rotary
table to retrieve it. John’s solution is
“a number two Morse taper cork”
for the chuck adaptor. Alan Jensen
has discovered that his Manor
locomotive is fitted with a rain
gauge. After a very wet day public
running, Alan discovered that the
fireman’s bucket was nearly half
full. He is thinking of calibrating
the bucket so that he will know
when to come off the track!
Hereford SME has banned
photography on moving trains for
safety reasons. Wally Sykes has
commissioned his new 0-6-0
Dockyard diesel locomotive Ann of
Ross. The locomotive is powered by
a Shp Honda engine via a hydraulic
gearbox and timing belts. Wally did
not work from drawings and writes
that “the only measurements 1
needed were the 7!/4in. gauge and
the radius of the track at its tightest
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Malden DSME. Public Running. Contact John Mottram: 01483-473786.
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Aylesbury (Vale of) MES. Track Night. Contact Andy Rapley: 01296-420750.
Bedford MES. Rally Weekend. Contact Ted Jolliffe: 01234-327791.

Canvey R&MEC. Seen on the Table 3. Contact Brian Baker: 01702-512752.
Maidstone MES (UK). Evening Run and Fish ‘n’ Chips.

Contact Martin Parham: 01622-630288.

North London SME. Work in Progress. Contact David Harmis: 01707-326518.
North Norfolk MEC. Bits & Pieces. Contact Gordon Ford: 01263-512350.
Portsmouth MES. Dave Parsons: Sterling Engines.

Contact John Warren: 023-0259-5354.

Rochdale SMEE. FAJ Collin: Building a Class 40.

Contact Mike Foster: 01706-360849.

Romford MEC. Competition Night. Contact Colin Hunt: 01708-709302.
Canrdiff MES. Steam-Up and Family Day. Contact Don Norman: 01656-784530.
Chesterfield MES. Weekend. Contact Mike Rhodes: 01623-648676.
Dockland & E. London MES. Public Running.

Contact P. M. Jonas: 01708-228510.

High Wycombe MEC. Family Day. Contact Eric Stevens: 01494-438761.
Ickenham DSME. Public Running. Contact David Sexton: 01895-630125.
Isle of Wight MES. Track & Pond. Contact Malcolm Hollyman: 01983-564568.
Malden DSME. Families Day. Contact John Mottram: 01483-473788.

New Jersey Live Steamers, Inc. Work Day. Contact Karl Pickles: 718-494-7263.
Romney, Hythe & Dymchurch Railway. A Day Out With Thomas.
Information: 01797-362353.

SM&EE. Gordon Hatherill & Peter Trinder: An Intro. to Gauge 1 Modelling.
Contact David Boote: 01202-745862.

South Lakeland MES. Open Day and 10th Anniversary Celebration.

Contact Adrian Dixon: 01229-869915.

Sunderland (City of) MES. Meeting. Contact Albert Stephenson: 01429-299649.
Tyneside SMEE. Autumn Rally. Contact Malcolm Halliday: 0191-2624141,
Guild of Model Wheelwrights. Chatsworth Country Fair, Bakewell,
Derbyshire. Contact Biddy Hepper: 01492-623274.

York City & DSME. Summer Meeting. Contact Pat Martindale: 01262-676291.
Ellenroad Engine House. Rochdale Photographic Society & Display of
Vintage Cameras. Enquiries: 01706-881952,

Frimley & Ascot LC. Public Running. Contact Bob Dowman: 01252-835042.
Guildford MES. Members’ Running Day. Contact Dave Longhurst: 01428-605424.
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Northampton SME. Public Running. Contact Pete Jarman: 01234-708501 (eve).
Nottingham SMEE. Public Running. Contact Gerry Chester: 0115-9250008.
Pinewood MRS. Members’ Steam-Up. Contact lvan Hurst: 01252-510340.
Plymouth MSLS. Public Running. Contact John Brooker: 01752-671722.
Rugeley Power Station MES. Annual Open Day.

Contact Dereck Moore: 01543-490023.

Sunderland (City of) MES. LBSC Memonial Bowl Competition.

Contact Albert Stephenson: 01429-299649.

New Jersey Live Steamers, Inc. Labor Day Run.

Contact Karl Pickles: 718-494-7263.

Peterborough SME. Bits & Pieces. Contact Ted Smith: 01775-640719.
Stamford MES. Talk: Traction Engine Construction.

Contact Derek Brown: 01780-753162.

Taunton ME. Brains Trust. Contact Don Martin: 01460-63162.

Bradford MES. Mesting. Contact John Mills: 01943-467844,

Bristol SMEE. John Burgoyne: Building a Scale Medel Monitor Agricultural
Engine. Gontact Trevor Chambers: 0145-441-5085.

Leeds SMEE. Meeting. Contact Colin Abrey: 01132-649630.

West Wiltshire SME. Steam-Up. Contact R. Nev. Boulton: 01380-828101.
South Lakeland MES. Meeting. Contact Adrian Dixon; 01229-869915.
Sutton MEC. Bits & Pieces. Contact Bob Wood: 0208-641-6258.
Birmingham SME. 77th National Locomotive Rally.

Contact John Walker: 01789-266-065.

Isle of Wight MES. Bi-Annual Exhibition with Steam Boats at Riverside.
Contact Malcolm Hollyman: 01983-564568.

Leighton Buzzard NG Rly. Steam-Up Weekend. Enquiries: 01525-373888.
Leyland SME. Running in the Dark plus Fish & Chip Supper.

Contact A. P. Bibby: 01254-812049.

Sunderland (City of) MES. Meeting. Contact Albert Stephenson: 01429-299649,
Bristol SMEE. Public Running. Contact Trevor Chambers: 0145-441-5085.
Cambridge MES. Public Running. Fulbrooke Read.

Contact Rex Mountfield: 01284-386128.

Canterbury DMES (UK). Public Running. Contact Mrs P. Barker: 01227-273357.
Edinburgh SME. Track Running Day Steam & Diesel.

Contact Robert McLucke: 01506-855270.

Guildford MES. Driver Training. Contact Dave Longhurst: 01428-605424.
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bend"”. Wally did do a mock-up of
the chassis to check the location of
the various components before
cutting metal. The locomotive ran
well all day and was driven by other
members as well as Wally. The
newsletter also carries some
information from Richard Donovan
about an unusual V-twin-engined
railcar in Tasmania. The railcar is
powered by a 2-litre Riley V-twin
engine of the same type that powered
the Riley 12/18 car of the era and is
now restored at the Don River
Railway, Devonport, Tasmania.

The Bits & Pieces evening at
Northampton SME has fallen
foul of its own success, with so
many items brought to show, that it
was difficult to see the various
exhibits. The opinions of members
are being sought on proposals for
changes to the track facilities and
future site development.

Progress is being made on
extensions to the track on the new
land at North London SME with the
railway development group having
marked out the proposed extension
of the main line as well as the first
phase of the ground level railway.

At the May public running day,
Dave Tompkins from the Staines
SME gave his new electric 125

In Memoriam
1t is with the deepest regret that we record the passing of the following
members of model engineering societies. The sympathy of staff at Model
Engineer is extended to the family and friends they leave behind.

Alan Harmer
Philip John Holden

David Timson

following  completion.  The
locomotive ran well and proved
very controllable. Stan Bishop is
currently working on a history of
the society using the records dating
back to 1945 and is looking for
pictures to illustrate the document. |
am sure Stan would be pleased to
hear from any readers who have
pictures taken at society events.

Joe Dobson from the Stamford
MES used a domestic steam
cleaner to remove the accumulated
oil and grease from his locomotive
followed by degreasing with a
solvent prior to repainting with an
acrylic automotive spray called
Hycote. Joe reports that this covers
well and will be finished of with a
polyurethane varnish to give a hard
protective coating. During the
steam cleaning process, “the
garage resembled a sauna’”,
according to Joe's report.

John Cook reports that in spite of
several competing events including
the Surrey County Show at
Guildford and the ‘Green Fair’ in
Kingston Market the Spring Bank
Holiday running at the Leatherhead
track of Surrey SME had plenty of

North London SME

Society of Ornamental Turners

Hereford SME

Claire and Queen of Carolina
headed the steam list and a petrol
hydraulic locomotive completed the
7V/4in. gauge line up. The Sin.
locomotives were a class 37 and a
class 40 coupled together (both
battery operated) hauling a rake of
coaches filled with passengers but
the locomotive which captured
everyone’s imagination was a tiny
battery powered 0-4-0 diesel
shunter a mere 23!/2in. long and
hauling three passengers at a time
round the circuit. On the raised
track, Helen, a 5in. gauge 0-6-0
Great Western Pannier tank
locomotive was taking passengers
for a ride as well.

I recently included some
workshop definitions from the
Sutton MEC and include some
more this time;

Electric Hand Drill — Normally
used for spinning pop rivets in their
holes but also handy for drilling
holes in the wrong place.

Pliers — Used to round off bolt
heads.

Hacksaw — One of a family of
cufting tools built on the Ouija board
principle. It transforms human

motion, and the more you attempt to
influence its course, the more dismal

your future becomes.

Thanks to the efforts of Don
Bowerman, a group of members
from York City DSME had an
interesting visit to the stonemasons
yard at York Minster. The group
saw the large stone cutting saw in
action, making short work of
cutting through a two tonne stone
block. Every stone that is replaced
in the Minster is accurately drawn
and catalogued on a computer
database. The very skilled work
carried out by the stonemasons was
much admired by the visitors.

World News

Australia

The brickwork for the new signal
box is now complete at Hornsby
Model Engineers and work has
started on the erection of the timber
framing. A weather proof CCTV
camera has been mounted near the
Dainton Bank, not to deter vandals
but to aid the signalling staff in
controlling the traffic at times
when there is a build up of trains in
the station. The anniversary display
will be held over the weekend of
7/8 October this year and members
are being asked to provide models

locomotive its first test run visitors. Old favourites Helen energy into a crooked unpredictable  for display.

10 Harlington LS. Exhibition Day. Contact Peter Tarrant: 01895-851168. 17 Bedford MES. Public Running. Contact Ted Jolliffe: 01234-327791.

10 High Wycombe MEC. Club Running afterncon. 17 Bristol SMEE. Public Running. Contact Trevor Chambers: 0145-441-5085.
Contact Eric Stevens: 01494-438761. 17 Frimley & Ascot LC. Club Running. Contact Bob Dowman: 01252-835042.

10 Homsby ME. Running Day. Contact Ted Gray: 9484-7583, 17 Guildford MES. Charity Day. Contact Dave Longhurst: 01428-805424.

10 Leeds SMEE. Running Day. Contact Colin Abrey: 01132-649630. 17 Pinewood MRS. Public Running. Contact lvan Hurst: 01252-510340.

10 Northern Mill Engine Society. Open Day. Contact John Phillip: 01257-265003. 17 Plymouth MSLS. Public Running. Contact John Brooker: 01752-671722.

10 Nottingham SMEE. Public Running. Contact Gerry Chester: 0115-9259096. 17 Romney Marsh MES. Autumn Track Meeting.

10 Plymouth MSLS. Members’ ing Day. Contact John Brooker. 01752-671722. Contact John Wimble: 01797-362295.

10 Stephenson M ial Miniature L otive Ass'n. Annual Efficiency Trial 17 Rugby MES. Public Running. Contact David Eadon: 01788-576956.
hosted by West Cumbria Guild of Model Engineers, Curwen Park, 17 Saffron Walden DSME. Running Day (public running after 2pm).
Workingtorn — entries from member clubs only. Contact Jack Setterfield: 01843-596822.

Contact Eddie Gibbons: 0191-4107564. 17 St. Albans DMES. Puffing Field Morning. Contact Roy Verden: 01923-220590.

10 Surrey SME. Public Running. Contact John Cook: 020-8397-3932. 18 Cardiff MES. Visit by Brean Sands Modellers.

10 Worthing DSME. Public Running. Contact Bob Phillips: 01903-243018. Contact Don Norman: 01656-784530.

10 York City & DSME. Running Day. Contact Pat Martindale: 01262-676281. 18 Model Steam Road Vehicle Soe. Modellers' Question Time.

11 Bedford MES. A home-made CNC machine. Contact Ted Jolliffe: 01234-327791. Contact Geoff Miles: 01869-247602.

11 Saffron Walden DSME. Ciub Night. Contact Jack Setterfield: 01843-596822. 18 Peterborough SME. Norman Smedley: 150 years of Foden.

12 Dockland & E. London MES. Meeting. Contact P. M. Jonas: 01708-228510. Contact Ted Smith: 01775-640719,

12 Romney Marsh MES. Track Meeting. Contact John Wimble: 01797-362295. 19 Chesterfield MES. Stephen Gay: Dukeries Route Railway:

12 Sutton MEC. Track Day. Contact Bob Wood: 0208-641-6258. Contact Mike Rhodes: 01623-648676.

13 Chingford DMEC. Derek Brown: Designing a Loco using CAD. 19 Nottingham SMEE. Mervyn Allcock: Saving a Round House.

Contact Ron Manning: 020-8B360-6144. Contact Graham Davenport: 0115-8496703.

13 Hull DSME. Malcolm Foster & Paul Varey: Sheet Metalwork 2- Pattern 19 Romney Marsh MES. Track Meeting. Contact John Wimble: 01787-362285.
Development. Contact Tony Finn: 01482-898434. 19 Taunton ME. Trophy NS‘M Contact Don Martin: 01460-63162.

13 Pinewood MRS. Members' Steam-Up. Contact lvan Hurst: 01252-510340. 20 Bournemouth DSME. Dick Ganderton: Railway Wheels & Track.

13 St. Albans DMES. Michae! Joseph: Irish Railways 1978. Contact Dave Fynn: 01202-474589.

Contact Roy Verden: 01923-220590. 20 Bristol SMEE. Bnn%on&ly Contact Trevor Chambers: 0145-441-5085.

13 Stockholes Farm MR. Members’ Evening Running. 20 Chingford DMEC Walker: The Welsh Highland Railway.

Contact lvan Smith: 01427-872723. Contact Ron Manning: 020-8360-8144.

14 Leyland SME. Project Night. Contact A. P. Bibby: 01254-812049. 20 Guildford MES. Bits & Pieces, Contact Dave Longhurst: 01428-605424.

14 Sutton MEC. Gauge 1 Round-Up. Contact Bob Wood: 0208-641-6258. 20 Leeds SMEE. Meeting. Contact Colin Abrey: 01132-649630.

14 Worthing DSME. John Brierly: ‘0" Gauge Technigues. 20 Maidstone MES (UK). Members' Playtime Run.

Contact Bob Phillips: 01803-243018. Contact Martin Parham: 01622-630298.

15 Canvey R&MEC. Meeting. Contact Brian Baker: 01702-512752. 20 MELSA. Meeting. Contact Graham Chadbone: 07-4121-4341.

15 North London SME. Where do we go from here? 20 West Wiltshire SME. Steam-Up. Contact R. Nev. Boulton: 01380-828101.
Contact David Harris: 01707-326518. 21 East Somerset SMEE. Steam-Up. Contact Roger Davis: 01749-677195.

15 Rochdale SMEE. Video Night. Contact Mike Foster: 01706-360840. 21 Sutton MEC. Derek Tidbury: Brunel’s Great Eastern

15 Romford MEC. Peter Lawrence: Villages of East London. Centact Bob Wood: 0208-641-6258.

Contact Colin Hunt: 01708-709302. 22-24  7'/4in. Gauge Soc. AGM. Contact John Nicholson: 01274-564215,

1516  Guild of Model Wheelwrights. Northern Model Engineer & Modelling 23 Chesterfield MES. Public Running Day. Contact Mike Rhodes: 01623-848676.
Exhibition, Pickering Arena. Contact Biddy Hepper: 01492-623274. 23 Hornsby ME. Family Day & Boiler Inspection. Contact Ted Gray: 9484-7583.

16 Brighton & Howve SMLE. Fun Run. Contact Mick Funnell: 01323-882042. 23 Maxitrak Owners Club. Factory Open Day & MOC AGM.

16 C y R&MEC. Memb Rmmhg Day. Contact Brian Baker: 01702-512752. Contact Eric Penn 0208-979-4335,

16/17 Chymila Pumping En nes. Open Days. Contact B. Eastough: 01283-812501, 23 Rugby MES. Night Steam-Up. Contact David Eadon: 01788-576956.

16 Hereford SME. Club ﬂay Contact Nigel Linwood: 01432-270867. 23 Welling DMES. Open Day. Contact Reg Hawes: 0208-859-1952,

16 North Norfolk MEC. 1940s Weekend. Contact Gordon Ford: 01263-512350. 24 Amnerfield Miniature Railway. Public Running.

16/17  Papplewick Pumping Station. Si ing Days. Enquiries: 0115-963-2938. Contact David Jerome: 0118-9700274.
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The Compact

Lathe

The Amateur's Workshop
lan Bradley

All moded engs 1 are ity taced with an
oporation oulsie thelr usual experence. With more
than 430 ine and pholographic ilustrations, this is a

prehensive rob book peoviding information
on setling up & workshop and the use of varous
machanes and looks. Pro such as knurling,
reaming, milling etc. are also covered,

An Introduction to Robotics
Harpit Sandhu

’ ROBOTICS

An introduction for the amateur 10 the idoas and
concepts of robotics, The first part explains how and
wity robots work and ane controlied, while the second
part shows you how to make a simple twe-legged
hismEnold robol thal can be programmed to wall,
Everything is presented in clear, concise evoryday
English. The robot can be bult on your kitchen table
and can be run from a personal computer,

Model Engineering ~
A Foundation Course
Peter Wright

MODEL
ENGINEERING l

Peter Wright

A toxt book by an exp: d model anganess ¢
all the basic technigues: understanding engineering
drawings, buying materials and marking out, sawing,
fiing, bending and forming metals. Includes a roview of
wmmumdmmm
in the home workshop for p I people who have
Hﬂlwamhm

Plastics for Modellers
Alex Weis

This book, for the first time, p a %

guide to the use of plastics in the many and vaned
fields of modediing. Various types and forms of plastics
are described and their uselul characteristics, strengths
and weaknesses are detailed. Well illustrated with
informative line drawings, iInstructive photographs and
amusing cartoons, It explains why you might choose,
plastics over the mome commonly used materials such
as wood and metal,

The Amateur's Lathe
LH. Sparey

First published in 1948, this is the classic, definitive
work on the use of the small (3% inch) lathe which has
- d invaluable to g tions of light enginoers,
small garage I'Id #Sion ahoblryist:
apprentices and engineering professionals aliko.

Model Engineer's Handbook
Third Edition
Tubal Cain

MODEL
ENGINEER'S

HANDSOOK

This therd adition comprises a compilation of tables,
facts, procedures and data that the author has found
Invaluable i his model engineering activities including
the use of data and calculations in both knperial and S
units. The book also contans helptul explanations of
tha hows and whys of using many of the entries.

The Glassfibre Handbook
R H Warring

The

Glassfibre
Hangbook

Ammmmmmm

L cques Inciud on mathods and
materials, and covers models, boats, cars and all lypes
of grp work.

ORDER HOTLINE:



Introducing Model
Traction Engine Construction
John Haining

d in the construction of
working steam models (including workshop processes
and tools neaded) and outlines the hestory and varety
of suchengines.,

The Countryman's Steam Manual
John Halning

TN
“Lountryiman s

MANLUAL

Meam

Farst published in 1982, this now and enlarged edibon
covers the design, construction and cano of stoel
boilers in ganeral, with formulac and data used by firms
of ropute, Designs of three vertical bodlers are included
- the Sentinel, the Caradoc and a 3-inch scale version.

Building Simple
Model Steam Engines
Tubal Cain

The shoor simplicity ol miniature oscillating steam
engines has an enduring fascination for all marine and
model engineers. This book shows how ta build four
model sisarn engnes and features designs and plans
that even & boginner will be abile 1o follow.

Building Simple Model Early British Ornamental Turning
Steam Engines 2 Quick Firing Artillery T.D. Walshaw
Tubal Cain Len Trawin

1988 978 185486 154 2

416 pages. Mustrated paperback, £35 .00

Since the publication of the first book, the author has
designed and built several more engines rangng from
a delighttul ittle turbine to a larger engine in the stylo
ol the magnificent 'Steam Engines of the Highest

Class’ offored by loymakers befare WW1. Fully detalled and ithon wag

A unique handbook for modeliers and histonans This is the definftive guide 1o the art, aimed at not only

providing detailed scale plans, axploded drawings the experienced tumer but also at the novice, Tom

and a full description of the gun carriage design of Woishaw provic wproh chaplers on purp

the Boer Wars and World War | including imbers -buit ornamental lathes, essentlal accessories, using

1, whoe! cutting and decorative tools plus detalled information
about screw threads and tempilates.

sight o
variations and harnass details.

methods of construction with the begnner in muind.

Electromechanical Building Blocks
for the Model Engineer
Pat Addy

Edditbom

Electronic and electromechanical control of machinery
and equipment in the tactory envionment has been

Filth Edition, 2008

commonpiace for many years and is steadily finding
m its place in the model enginper's workshop. This book
—— m gives the thoorotical and practical detalls of electronic

circuits that can be used to control machinery for the

Peler Rouse and Bill Robertson

ilustratad paperback

01689 899 228/229



HURRY!
Offer ends

SAVE 20, %
subscribe today!

Pay ONLY
£12.99 every
3 months by

FREE Ol

delivery n
straight to RONG

Direct Debit . your door 3
Never miss ‘ =)

an issue B OF

Subscribing couldn’t be easier...

BY PHONE: 01689 899200 quote ref. E094

B ONLINE: www.subscription.co.uk/mde/E094
® BY POST: Complete the form below

[ | would like to subscribe to Model Engineer and SAVE 20P,
paying £12.99 every 3 months by Direct Debit (UK ONLY)
Please complete form opposite

O | would like to subscribe to Model Engineer with a one-off payment
UK (SAVE £18%)  Europe (inclEire)  US Airmalil ROW Airmail
[]£53.50 []£78.00 ] $136.00 [] £85.00

[ Postal Order/Cheque [ Visa/Mastercard [] Switch ] AmEx
Please make cheques payable to Encanta Media Ltd and write code E034 on the back

Cardholder’s name ... e L Ve L
Card no

Expiry date.............cocccommriinnie e SWitCh issue nojvalid date....................

Signature .................. A s DM v s s

YOUR DETAILS:
Name Mrs/Ms/Miss/Mr ... e s e s
Address ... . P

TO SUBSCRIBE BY DIRECT DEBIT YOU MUST COMPLETE THIS BOX

Instructions to your bank or building society to pay by Direct Debit.
Originator's reference 422562

[0 Pay £12.99 every 3 months by Direct Debit

Name of bank e e e i S T

Address of bank ... PP LY
............................... POMEDEG .ottt s
ACCOMTROIREE .............. it s s s bbbt s s s s s 11

Signature ... e —— (1 P —
Sotcode| [ [ | |[ | |Aecountrwmber] | | | | | || | |

Instructiona to your bank or building society: Please pay Encanta Media Ltd.

Direct Debits from the account detailed in this instruction subject to the safeguards assured

aﬂthe Direct Debit Guarantes, | understand that this instruction remain with Encanta
edia Ltd and, if so, details will be passed electronically to my bank/building society.

Reference Number (Official useon]y)| [ ﬂ i [ [ [l || . | [ |

Pleass note that banks and bullding socisties may not accept Direct Debit instructions from some types of account

TERMS & CONDITIONS: Offer ends 28th September 2006. Subscriptions will begin with the first avallable
tssue, Please continue to buy your magazine until you receive your acknowled letter. Refund
requests must be in writing to the Publisher and will not be given on accounts with less than £20 credit. A £5
admin charge will apply and will be deducted from any refund. Refunds will only be given at the Publisher's
sole discretion. Encanta Media Ltd, publishers of Mode! Engineer, may contact you or share information with
other reputable companies to let you know about products and services that may be of interest. Tick if you
do not want to receive information about offers from usO o from third parties 0

Code E094

Photocopies of this page are acceptable

SEND TO: MODEL ENGINEER SUBSCRIPTIONS, TOWER HOUSE, SOVEREIGN PARK, MARKET HARBOROUGH, LEICS LE16 9EF
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01689 899 215 “;ji‘ ?ﬂﬁ}?ﬁ;ﬂ;\:ﬂ% mﬁ:&:ﬁn fg{
Fax: 01689 899 266 “The Business Advartomarts (Disciooy) O

i pl el
ure

who sell goods i the course of business topfnake

fact clear,_ Consequently all trade ads in

Email: jenni.collins@encanta.co.uk Whode! Engutees carmy s | symbal

MODBELS & MATERIALS

ALL LOCOS AND STEAM ENGINES REQUIRED 3!/.” = 5” - 71/,
Part built or Finished in any condition. Complete collections purchased
FOR CASH - Distance no object, available 7 days a week

Please telephone Kevin on 01507 606772 for a friendly and informal chat

TOOLCO
THE 10NHP McLAREN ROAD LOCOMOTIVE e o “"’""l”""'”“ 5 ;“‘“""‘
THE ENGINE WITH BUILT-IN PERFORMANCE WWW.$00iC0.00.u

Drawings and caslings for this engine In 3" and 4" scales are now available
A 6° scale version is under developmeni. Some parts are ready now
A video of both 3" & 4" sizes of eng!ne 3I wuri is avaname at £6. ﬂﬂ pnr cnpr Camage included
IHJECTQHS 3" 4"and € t ) 40 200 PS

Untt 4, Ebisy Ind Park. Ebley, Stroud, Glos GLS 45P

impodtacd. Phone for opening tlimes bafore ravelling
(Just 4 mides J13 M5 Motorwary) Tol 01452 TH0550
E.Mai sales@tooko.co.uk Fax 01452 TT0TT

FITTINGS

o5 and ifters
RUBBER TYRES N :

from 2 10 6

PquLL BALER

WlTER TREMMEN?
LUBRICATING AND STEAM OILS |

50( KhT SCREWS

Grab I Shoulder

ale dr

aw ind photographs

For luriber details please coalacl

Double B Designs, 172 Melford Road, Sudbury, Suffolk, C010 1J2
Tel/Fax 01787 375819

packets of soCkel, hex
EBA w PRA
Pack 2. Matric M2 To M6

MARSHALL 7 NHP TRACTION ENGINE

¥ scade MARSHALL 7 NHP singhe cylinder ]

general purpose Traction Engine of 10
PRIDE OF THE ROAD |8

) [0
¥ NE)
uqusmmmwmmu
Ml emiaynpOlesBonetl fed

'Iumam?il’hﬂ www.emkrysupples couk  Aad Orger O

'JENNYF AI{THI\L,
OOLS Ltd. 1
Quality 5-.-x'vndl1aud
M-I\'him‘ TUUI.\
at Sensible Prices

RUNELL MODELS

SEND NOW for sur fully illustrated
M cstslogue with 14 modelt, some i full coloss
Sutionary, Marine, Traction Engines and Locor
UK £5.50 & Furope (7.50 & Rest of world £9.50

0.

Sowrling chegueoredit card ooy, M i o
Order on le 3¢ www.brunell.com

Brunell Mogel, Unil 12, Meytham Butiness Park,
Pudoton Boad, Memiham, Lasa. LADIPP

ol com @ Fax

We purchase complete Workshops,
Machines, Models and Hand Tools

Agreed settlement

BOOST PHASE CONVERTERS

Boost Energy Systems
Park Farm, West End Lane,
Warfield, Berkshire RG42 5RH
Tel: 01344 303 311
Fax: 01344 303 312
Mob. 07952 717960
www.boost-energy.com

On inspection -
* PRicE GUARANTEE

Distance no object

® FERORMANGE CunmRe Tel: Salisbury 01722 410090

* 3 Yean WARRANTY Web Site: www.pennyfarthingtools.co.uk

* WorLowiDe DeLivery
PAINTING SERVICES REQUIRED
I am hoping to find someone who offers a
high-quality painting service, to paint my
father's 10" scale model of W.J.Hughes'
“Royal Chester” Allchin traction engine.
Please contact Rob on (07885) 154423

www.arceurotrade.co.uk

Unbeatable Value Engineering Products by Mail Order

* Qurstanome DesiGn

* COMPREHENSIVE SUPPORT

info@boost-energy.com
HiGH QuALITY UK PHASE CONVERTERS SINCE 1957

: ¢ Eur ade
Shop on-line or call us on 0116 269 5693 for Catalogue No.4 Are Euro Trad




MOBELS &

MATERIALS

15cc SOHC Four Stroko

Easy toothed belt comshaft drive

Spark or Glow ignition

Asro or marine versions

Cams cut on mill or lathe

Fully detailled drawings

Designed for those new to |/C engines
Drawings (15 A3 size sheets CAD produced) £45
(payable to M.L.Stride please)

Nemett, Box 001, Encanta Media Ltd, Berwick
House, 8-10 Knoll Rise, Orpington, Kent BR& OEL

GB BOILER SERVICES

COPPER BOILERS FOR LOCOMOTIVES AND TRACTION ENGINES etc
MADE TO ORDER
Constructed to latest European Standards
71/4" gauge and PE.D. category 2 Specialist
NO VAT

Enquiries. Prices and Delivery to:
Tel: Coventry 02476 733461

Mobile O7817 269164

DON'T DELAY

RCM ENGINEERING LTD.

Machine Tools. Taps & Dies.
Hand Tools. Materials.
BA. Nuts & Bolts. Machining Service

23 Egerton Road, Dronfield,
Sheffield S18 2LG
Tel: 01246 292344
Fax: 01246 292355

Mon-Fri 8.30-5.30
Sat 10-3
Sun CLOSED

(Out of hours appointments also available)

jenni.collins@

encanta.co.uk

'BA FASTENERS IN BRASS
STEEL & STAINLESS
PINS, TAPER PINS

ORLE, TS WABHERG

" RIVETS, MATERIALS

SPLIT

PO BOX 5

“ITEMS" MAIL ORDER LTD,
MARTINS ROAD, NORTH LEVERTON,
RETFORD NOTTINGHAMSHIRE DN22 OAU

48, ST,

Telephone 01427 884319 Fax 01427 8843190

KITTLE HOBBY
Sharp milled (not rolled) brass sections
from Imm o 10mm.

Sold in metres
Send sae for list to:

. YSTALYFERA,
SWANSEA, SA9 IYE
01639 7

www kittlchobby.com

31005

VENSON
NGINEERING

Maoachine Sales

NEW MACHINERY IN STOCK
|Harrison MI00 Lathe, excollent condition ...

| Colehmster Studers Mark 2 - K2 Rlly tooled with dutch pouper Rming
Ale 2andra Tockma ket dividing bwod NEW.. -

Schaublrg Vertxal Head ...
Tom Sorver mdbisg nuoe e, Insrisorsal, sxcallens condition..
(Al xandio Teolmakes Milling Modchire complets with bvd\ mHl in wnmnqu

I-Mdur‘\fﬂ.l.d- Q.C.I Ip—' Jpwphn-nplﬂlt
Chster 626 Milling Mochine as rew with powers fes
Urion fubsles wood hurrerg lothe .. —
-M«&Mcbﬂw‘lnmld-wnhmuum- mmuon‘nwn

Denbord Viceruy Lothe wl’hw bax and!e-nlﬂ

Myford mirs cop lathe

COMPLETE HOME WORKSHOPS

AND MODELS PURCHASED.
DISTANCE NO OBJECT

Tel: Mike Bidwell on
01245 222743

Practical Scale - Drawings, castings,
laser cut frames, etc for designs by
Neville Evans (including the Highland
Locos - Loch & Jones Goods, Penrhos
Grange and the forthcoming Schools
Class) are now available from
Polly Model Engineering Limited.
Tel: 0115 9736700

or see web page

www. pollymodoalenginoering.co.uk

Edweards Ih Treodie Gl

Vicoroy Milling Moxbine verteal 10w good d o nrell
Tom Sersar vit/horiz mdliewg mochene oxcelient condition. one mark in kable, | phae ..

Lorge Ajax power hacksow. ...
Costo 8 indh powsr hodksaow ...

Abwood Verfca ipindis surfoce 'lrldlv

Garbo Meial shear on stand .

Viemroy Sharp fdge grinder os new .
kot Progress Pillar Drill 2mt geored head, sxcollent condifion, sme phass

deyhighs

Cob ety Moster Lathe
3 O Bridgeport milkng mochines

ol

bt ot i

O v sl lom Moo barre wth puhh wordrol . — £300 Hervioon LA 0T e oo
(Thot Shaper ... - - L1935 Colhastor Moster sq hoad longbed with teoling
|u!w TOOLING IN STOCK :",;:“,;‘d :?;f:.:m';—h'»- prmpr vt
|H~r--~ﬂmmwr hurring b plete .. cars Wodkin Ursversol Cutter Orinder 'yr-N”_ with lats of Sooling —
|f""'“' | s o h".}':::‘ 5;;3 Horrisen LS Lathe Oop Bed with 1
| Towe Savor 3 = Marrison 1S lathes tooled.... e
'34‘9;376 »d&nn l---:.:l:: e L — E::?E Oviess drill Boos stand with topping phos Xy compound toibls.
[MySord compound verth Cok hester moter itronghe bed lothe wth dutch. Has sletncal h-xr v
MISCILLANEOUS :dwul:vfm :-';‘ru:'b-l-?d as new .

aran . © e -
Wadkormg brube lode ohﬂrp-mw werthy bdmﬂ T —_ 3 Puaint steadly for Bombord 5° It mo

Odd sine Theil colletrs.. -
Ale xandta high speod h-ad o -
Ale xandra sper ol mdisng stacherent as new
Sridgeport sloting heod ...

Horizordal pedehal sonder .

WE ALSO PURCHASE QUALITY MACHINES & TOOLING + DELIVERY SERVICE AY

3 Posrt s3eady for Deon Srvth and Growe kathe .
3 Powit sseady for Coldvesier Mnnm ervodel ‘HW

Colehastur uud'm codlat dw(l-
Codehmatur 3 turder
CONTENTS OF A COLLEE o

BLE PLEASE TELEPHONE BEFORE TRAVELUNG - WEEKEND & EVENING VIEWING AND DEUVERY SERVICE

COMING SOON + PLEASE WATCH THIS SPACK

More machines always in stock. Tel: 01274 402208 & 780040 Mobile 07887 535868 4 Duchy Crescent, Bradford, BD9 SNJ




MOBELS & MATERIALS

(24 hr update) WWW.tradesalesdirect.co.uk (rmrade Prices)

Don't wait for the next issue! Check out the Internet Web Site above. It contains a stocklist
of used lathes, millers, grinders, drills, saws, miscellaneous machinery, accessories, items of
interest, etc. A stocklist is also available ‘FREE’ by post.

Contact: David Anchell, Quilistar Ltd, Lower Regent Street, Beeston, Notts. NG9 2DJ
Tel 0115 9255944 Fax. 0115 9430858 or you can send an e-mail to: david@tradesalesdirect.co.uk.

WORLDWIDE SHIPPING, TRADE SALES DIRECT IS A SUBSIDIARY OF QUILLSTAR LTD

TRACTION ENGINE SPECIALIST

Wanted - ALL Traction Engines,
ALL Sizes 1” to 6” including Minnie,
Royal Chester, Thetford Town, Burrell, agricultural
engines, rollers and steam wagons.

Any condition - part built included,
OR JUST PLAIN WORN OUT!!

Will collect anywhere and PAY CASH.
For an informal chat Tel: 01507 606772
ALSO COMPLETE WORKSHOPS CLEARED

Little Samson [{Todels Little Samson Steam Tractor
ST N B 2 Available in 3", 4" and &"scale

Trazniow Enae Universal Carrier Steam Lorry

Disws avo Constauchion Avoilable in 3" scale

Both Models serialised in the Model Engineer
Machine cut gears including differential

E‘;H tested and certified boilers (Bell Bolers)

. prehensive sets of laser cut components

LR L L IR | st wax castings, name plates. spun brass chimney cags
Cambodge (B XD Book £35 inc p&p (LK), signed on request
wyw littiesamsan. co.uk All normally in stock and posted by return

el Cast wheels option saves weeks of work
edward @ littesamson.co.uk Catalogue £2.50 post free (UK) Sorry cheques only

STATION ROAD STEAM

Coomnd puicies puind fowr dive stexon saonkeds in o
cowmiditions, bevbien o part-dusile tlivaigh to
exinivnion guatire, Cotlecmons poncolased

Lewommentives, trowctions el ARty engies

hemglie, sadled omial poirt-exehemgend

¢ Locomotives from gage | to 10 14 ch *
* Mincsure milway cquipment, rolling stock oic +
* Traction cmgines from 14 inch to half full.ase
= Sutionary cngines from table-aop modeds 8o
fall sive, mclding design by Staant Tumer, Westhury *
* Spirit, gus and coal-fired botlers in all sises =
* All rypes of restoration progects & pat-bailn modeds =

Fully serviced and tested hcomotives and traction
engines ~urlmul with our renowned
I auibixle™ writien warrumy

Larpe range of items in stock ., available for impection
and trial &t our promises af any tme, by apposnEment
Comprehemnsive workshop facilities on site
Advice, valustions and driving tiubon freely given
Workd-wide mail-onder service, goods supplicd on 7
days approval, competitive shipping mics

Fully thastrated and priced catalogise online at

www.stationroadsteam.com
Telephone Lincoln 01526 320012

THE MNIODEL
sy cNGINEER
sl EXXHIBITION
FOR MORE INFORMATION CALL: 01689 899 228/9

j Non-Ferrous matenal supplied m all forms, \\ PARTBUlLT MODELS BOUGHT. A"
“:..u lored tu{_\!uur need by \:c & n;;mr,!'.'._\ : |Ocomotives’ at any Stage of
L T TN e s construction. Completed models also

ilver steel, Gauge plate, BM.S, steels ne .
bought regardless of condition. Traction

("_“"'""'"’fm" engines and all Stuart stationary
P.L.Hill (Sales) Ltd engines wanted — beam, vertical,
Unit 3 Crownworks, Bradford, BD4 8T horizontal etc, part built or complete.
Tel/Fax: 01274 733300 Will travel any distance. Please

!\1 mail: plhllsalesirac) com www plhillsales ".\mf telﬁphone Graham, 0121 358 4320. (T)

THINKING OF SELLING YOUR LATHE,
MILL OR COMPLETE WORKSHOP

and want it handled in a quick, professional
no fuss manner? Contact David Anchell,
Quilistar (UK) Ltd (Nottingham),

Weh A rwien gl v A Imel Lseslel el o0 o

Tel 0115 9255944 Fax 0115 9430858 W17 GEN Tek (91206 719631 Fax: (012081 719008

Model Engineering
Products (Bexhill)

www.model-engineering.co.uk
Email: diesel@17bexhill.fsnet.co.uk
Manufacturers of 5" and 77/," diesel outline
battery electric locomaotives and rolling stock.
Visit our shop lo see the stock.
Colour brochure inc. p&p £1.75
PHONE/FAX. 01424 223702
MOBILE 07743 337243

17, SEA ROAD, BEXHILL ON SEA,
EAST SUSSEX. TN40 1EE.

Model Engineering
Odds and Sods

Opening now at
Unit O Wallowes Industry
Estate, Brierley Hill DY5 1QA

For materials, fasteners,
taps & dies.
For catalogue please send
SAE (Ad) to above address
Tel/fax: 01384 70455




MOBELS & MATERIALS

ORIDER HOTILENE

The Amateur's Workihap Maode! Engines

MODEL
ENGINEERING |

g
A Foundation Cossrae

Maodel Enganesr's Handbook

ec are manufo
DRO f
C'T‘-,:','Ii'. and mod
outs fre

Ortec

ow cost, high quality, preci 'JJJ-.‘I‘

or machine tools such as milling machines for the

el engineering user. We offer a complete range of

pm 1 1o 3 axis in a variety of encoder lengths

“Phone +44 (0)1481-235708
www . ortec. ff‘BESCI"‘VB cO. uk

iN
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“Em\ar : ff‘;.r NSe
ENCANTA.CO.UK
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MODEL
ENGINEERING
SUPPLIES
(Romford)
Suppliers of:
Ferrous, Non-Ferrous matals
B.A, Metric - nuts, bolts
Screws. 83/H & New tools
cutters & tooling
Boiler Fittings, olls
stocks added weelkly.
NO VAT
Send large SAE + 2 x 15t Class stamps
for catalogue

@ Tel: 01708 341216/722346 for details @)
QOO0 Q0ODQPOOQ0O

066666666666
006060606660060666

ALL 32" GAUGE

LOCO’s WANTED
Tich, Juliet, Rob Roy,
Firefly, Jubilee, Maisie,
Doris, GWR Hall,
Britannia, Hielan Lassie,

R. A. ATKINS

MODEL ENGINEERING
MACHINES & TOOLS

100's of Engineers Tools In Stock

WE URGENTLY REQUIRE TO BUY
COMPLETE WORKSHOPS OR
SINGLE MACHINES
Immediate Inspection & Settiement
Tel: (01483) 811146 Fax: (01483) 811243

Hunts Hill House, Hunts Hill, Normandy,
Guildford, Surrey GU3 2AH

ALL 5” GAUGE

LOCO’s WANTED
Hunslett, jinty, Simplex,
Speedy, BR Class 2, Horwich
Crab, BR 8400 tank, Maid of
Kent, Black Five, Jubilee, Royal
Engineer, Bl Springbok,
Torquay Manor, Castle, A3/A4

ALL TRACTION ENGINES WANTED

ALL 74" GAUGE
LOCO’s WANTED

Hunslett, Hercules, Jessie,
Romulus, Bridget, Dart,
Holmeside, Paddington, GWR
Mogul 43xx, GWR King, Black
Five, A3, Bl, Brittannia, etc

Minnie, Burrell, Royal Chester, Showmans, etc

ALL PARTBUILT MODELS WANTED

We also purchase WORKSHOP EQUIPMENT

Regular collections made throughout:

SCOTLAND, ENGLAND AND WALES

For a professional friendly service, please tel:

GRAHAM JONES M.Sc. 0121 358 4320

visit our website: www.antiquesteam.com




MOBELS & MATERIALS

WWArs o)

JA s
ALL YOU NEED
FOR YOUR
WORKSHOP

WWW.Warco.co.uk

INTERNAL COMBUSTION ENGINES

DRAWINGS. CASTINGS, MATERIALS, SPARKPLUGS, TIMING GEARS
ETC AVAILABLE FORA RANGE OF DESIGNS INCLUDING
2C & 5CC DIESEL

WORKSHOP EQUIPMENT

| DRAWINGS AND CASTINGS FOR MILLING
ATTACHMENTS, BORING HEADS VERTICAL
MILLING MACHINE ETC

RADIAL & STATIONARY STEAM ENGINES

I Sce Chenery Aero Twin LLUSTRATED CATALOGUE AND PRICE LISTS1.50

WOKING PRECISION MODELS
27 Petts Crescent, Littleborough, Lancashire, OL15 8ED
Tel: 0780 8446915 (day) 01706 377508 (evening)
e-mail: graham@wokingprecisionmodels.co.uk
www.wokingprecisionmodels.co.uk

= Garr's Solders

Cadbury Camp Lane,

Clapton in Gordano, Bristol. BS20 7SD
Tel:01 275 852 027 Fax:01 275 810 555
Email: sales@finescale.org.uk
www.finescale.org.uk

NEW! - Lower cost, compact, high performance

speed controller and motor combination.
Call us now for more infarmation
and Iriendly advice on

01925 444773
or visit www.newton-lesla.com

The new CL range features start,
stop and emergency s10p butlons
and speed control with forward,
reverse and jog. It comes complete
with high quality motor and is ready
10 mount, plug in and go!
O ™ e
15 2.1 STESLA

& S3°;:
-lJu/ff}//:H/’_—-’

WESTERN STEAM

O e cranes] 8
www.scalewaysignals.com
soles®mesc org Uk 42 Stratford Way

Phone/Fax: 01442 214702 Email

STATION ROAD STEAM

Crowxd parices perid for live stesmn models in any
consdition, hroken or pert-baly theovgh 1o
exiubaition quetiry, Collevrivmn puheesed

Laxconmentives, tronctiond aund ANRIOIEY @9rg s
bowsglw, solel and port-exelanged

¢ Locomotives from gaage | so 10 14 jach «
* Mintsture radway cpepmont, molling siock o »
* Traction engines from 4 inch o hall fullsize *
* Stationary engines firom table-top models o
full sare, ncloding desigms by Stuan Tumer, Westhary *
* Spirit, gas and coal-firod boilers in all sires »
¢ Al types of restomtion progects & pet-huilt models *

Fully serviged und tested locomotives nnd traction
engines supplicd with our resowned
“no guibbile™ wiritlen warranty
Large range of ems in stock, available for impoction
and trial a1 our premises of pny time, by appontment
Comgprehensive workshop facilitics on site
Advice, valuatwos and driving tustson freely given

Workd-wide mall-oeder servioe, goods supplied on 7
days approval, competitive shipping rates

Fully illustrated and priced catalogue online o
www.stationroadsteam.com
Telephone Lincoln 01526 320012

Boxmoor, Hemel Hempsteod, Herts #HP3 9AS

THE TOOL BOX

For the best in used hand & light machine tools for all crafts

Colyton, East Devon EX24 6LU

E-mail; info@thextoolbox.org.uk  www.thetoolbox.org.uk

- St.Albans, Hertfordshire
Engineering Services
Machining for Model Engineers
From drawing, sketch, pattern afc
Friendly personal service.
Telephone / Fax: 01727 752865
Mobile: 07966 195910

Model Engineers
Fosmder Member Asan of Copper Bosbor Mansfactsrom (ME)

COPPER BOILERS

Open Monday - Saturday throughout the year
Tel/fax: 01297 552868

NEIL GRIFFIN

PUBLICATIONS

CLOCK CONSTRUCTION & REPAIR
Books by John Wilding and others
Free Catalogue
01420 487 747
www.ritetimepublishing.com




FOR SALE

Model and Materials:

Wanted rail or track in good condition for 5” / 7%”
Gauge, steel or aluminium, will collect or arrange
collection. Tel: 01542 840 930

Wanted steam engine by private enthusiast
locomotive on traction engine anything considered
Tel: 01942 248700

Lost wax number plates for GW loco’s from
Rich patterns. Photo’s on private website

www.churchwardlocos.com

Tel: 01495 750 487(weekends)
shop Equipment:

Harrison M300 straight bed lathe 3 jaw, 4 jaw,
faceplate, steadies, dual dials thread indicator good
condition, 3 phase £1650 Tel:01772 685 651

MODEL

PLEASE TICK ONE BOX ONLY

Boxford 8” shaper c¢/w machine vice, tools and
instruction book, single phase, metric £150
Tel: 01789 266 065

For sale 5” gauge Polly IV, boiler certificate valid
until may 2007, with accessories £3400
Tel: 01626 335 908

Reconditioned metal turning lathe. New chuck, half

horse power motor, all running gear, powered lead
screw, Bargain £285 0.N.0 Tel:01932 888 429

Complete set of drawings for Martain Evans 5”
gauge B1 Springbok together with ME articles £40
Tel: 01904 761 431.

ME ADVERTISING DEPT.

ENCANTA MEDIA LTD
8-10 KNOLL RISE,
ORPINGTON

KENT BR6 OEL TEL: 01689 899 215

WORKSHOP MODELS & BOOKS &

EQUIPMENT MATERIALS PUBLICATIONS PERVICES GENERAL
All advertisements must be pre-paid.
No reimbursements for cancellations. T I S B RS WSS sy R et et T SR
| enclose my cheque/Postal Order* for €.....................fOF.............insertion/s, ADIESSI..ciiimmi
made payable to ENCANTAMEDIALTD. s e
("Delete as necessary) or please debit my credit/debit card: @ e Post Code...........

. Tel......

S G 1S 0 [ T I N G 0 O T R " SRR S

Expiry Date: [ | | | |Security Code:

£ Jfor....insertion/s

_..-EIIl Issue No. D

MR 1o sihsiasnnisrsassnsnstortisns i¥ansbiioitad caiad i mssasains
EOBEO2. cois o uamrasursvhopramssnserspisssyn st smss s ArAN AP RE AR RIS




GENUINE MACHINES AND TOOLING
HOME AND WORKSHOP MACHINERY

QUALITY USED MACHINE TOOLS
144 Maidstone Road, Foots Cray, Sidcup, Kent DA 14 SHS

Telephone 0208 300 9070 - Evenings 01959 532199 - Facsimile 0208 309 6311
www.homeandworkshop.co.uk stevehwm@btopenworld.com

Opening Times: Monday-Friday 9am-5.30pm - Saturday Morning 9am-1pm
} 0 minutes from M25 - Junction 3 and South Circular - A205

BAC g borer on stand + collets and tallor Grante surfoce platesS120,/£145/Pink £425

mode Transwave converier €1125  Boxford collets (Mot coples) each [17
Tom Senior M1 verfial/hortzontal To dear/As &: Myford MLT £495
milling machine €1250  We have o lorge amount of vertical and
Myford MA9SE chuck typs horizontal milling cotters just come
Imp./Met. collets eoch £20  in and we look forward fo offering you
Clarkson rodivs attachment (425  another greal deal (all sizes) af

Denford Viceroy pedestol 3MTddll €245 just £2 each.

Raglon 5" x 24" lathe Cokhestr Moslr goor box, gep, 36" kahe _ Harison 140 5K'x24° lehe.

erfico Startrite 20 RWH
mthlne JD INT heud B {hydraulic) vertical
30"x8" powered table metal awiting bandsow
~_and coolant

Colcheser Student 1800 lhe complete

with inverter on simde phase
Tom Senior @

085 " hocksaw
Milng/ 1
iy

Boxford VM30
machine, 30 INT hea
+ 3 woy ' DIGITAL READ

Boxford 240 1L ONC
slant bed lathe = Harrison M300 lathe complete with
: = gap and tooling

Boxford pedestal
it
Hliot U1 herizental
machine W'Iﬁ' tnnlﬂm

Boxford CUD MkIIl + inverter Denford Trinc with cwirent software

o e\
Crompton Parkinson Motors NEW
3/4HP ideal for Myford &

Boxfords efc ' : Tom Serir L Unver vl
Hanr)‘ Hllnes verﬁl:d milling Boxford 260VMC 3 mis Selection of machine tools varicble power feed 36"x8" .
-- machine verficol milling machine model mphhwilh knudkle head We aho hrve :‘
PLEASE PHONE 0208 300 9070 TO CHECK AVAILABILITY OR TO OBTAIN OUR LIST &1 :'::n:; 100
- DISTANCE NO PROBLEMI  DEFINITELY WORTH A VISIT  ALL PRICES EXCLUSIVE OF VAT much to lis!

Just A Small Selection Of Our Current Stock Photographed!
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Sandard Acceucren

B0 3 b Ok, Quack Chuargpe Tookaont, Bt in Virsabibe Sgmesd Systermy
Lathe Tocls.

fastures

Cast bon Coratriction, Easlly Fortabie, Metic or imperial Theead Cutting, Can

Specications

Cortrn Hesght e Spendie ore Yomem
Swving Over Bed 18men  Spendie Taper MTR
Swirigy Over Croes Side 100mim  Spewd Range (Highi 100 25000

OktancoBetwen Corpes.  L2iren  Spoed Range Low) 0-1HIOpmM
38

Bl Sendl Cemtmwirny Chusch Morrwm, 4w Chuch, Mischere Staned Fomd &
Ty Sasaches. Thread Chanreg Cial Face Pate.
Features

Ervgrweend o gh Grade Castng Gapbied ndepenciet Feed &
Lok, Cuts Lot 2 Pigh e Hard Thimwch, Mestric & bipeniad Geachastions.

Lertoe Hesght
Serigy Over o)
Swirigg Over Crons Slede
Ctwe Botwoen Cormes
Motcr

150mm  Spedie Bore ren
Miwrwn  Spardle Lipes MTS
2000wm  Range of Speech. 75 1400em
SArren  Laluock Tagues M

Lk Weight aswy

Standard Accessories

11 ersen Ol Chusch & Actce. Varkalde Speecd Mg Drardaar

Fratires

Dioveetad Cobarmn, Aduntablle Deph Stop, Fre Feed Head Conerol Geared
Dt Shecbewvary Cowers, Zewo Setting Duals

f

16

1000
1i%g

_,Eraizgfm!nt __;3:_:;;% E

i

‘.,f?!_!nzr IZJJ! @ ' '5 |

Mmmmrawmmmmm

B howor Chuck 100mmwm, & Jaw Chuack 1 25%mim, -y Toclpost, Lathe Took, Fised
B Tranveling oocdees, Face Tt

Featiers

e Bexhvany, Wicke Speed Rargn, Aduntabile Shdemanys, Cant ron Conruction
Hardened & Ground.

Spmcifications
Cormse Hesghn

Samndand Acressonies

Sdmey Chack | 250rwm, 1-1 S Ol Chaack & Arbox. Lathe Toolks, 4oy
Coerbared vice | Compound Shde.

Featizes

e A aoutid €

for Lot & ML Lawgpe Wil Taksbe,
mmmmmm
Speciaton

210mem  Speradle Bore e
A0mum  Spiedie Taper M

Gmm  Speed Range Lathed 160- 1 W60
m-u Spwed Range (AL 1171300

w

Max Sirg
Swwebr) O Croms ke
Ditance Between

ROTAGRIP LTD

16-20 Lodge Road

Hockley

Birmingham
B18 5PN

Tel: +44(0)121 5511566
Fax: +44(0)121 5239188
Enau'mlpmmndarmuk

VidlandsSHowWIoo;
Semndard Accesories
Mackurwe Work Lighe, Contral Lubrication Syvteen Machine Yasnd, Labske Ceid.
Features

e Spatts 00 degrees, Moo Tils 45 degroes, One Shot Lubrncstion Systerm,
Inteochend Spindie Gused

291U

11 v Ol Chwack & Ackace, Virsalshe Sgmoe, Wiy Drarndior
Features

Dovetal Cobamn Adpatile Deph Saop, Fne Feed Head Control Geand
Drive, Shdewary Covers, Zoro Settang Dby

Lo
1o

ES1dV)

2orle

Features

Can, Fold & Roll in orw Machern, Sy Rolls Geowursd Folder s Remosable
Frupon, These Wine Groovens, Fogid Cant ron Frarme, Back Gauge
Speckhcations

0 deg

g

LI RIIIE)
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